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Sir, 

coutinuiition of my lottor No. 2368 A., datcil tho 20tli 
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tho piirposo of hinu;^ laid before tin' Most 
Noblo thcOovernm- Cioaoral iii Council, copies 
of the papiTs noted iu tho margin, bniug Mr. 
Sowerby’s Weekly Reports of the Iron Tracts 
in Kiunaoii. . 

I have tho honor to be, 

Sill, 

Your most obedient servant, 

W. MUIR, 

Secy, tu Govt., N.W. Provinces, 

Ileud-Qnarters, Camp Chailu, | 

The 26i/6 December 185-3. ) 
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Mr. SOWERBY’S REPORT oe the SURVEY of the IRON 
DEPOSITS IN THE BJIABUIl, Aa 
A THOROUGH exploration of tlie Bhabiir Iron Fields having been 
resolved upon, Mr. So^verby, an Engineer, late in the employ of the East 
Indian Railway Company, was selected for tlie duty, and the Licutonaut^ 
Governor of the North-Western Provinces now submits a Report I'f that 
gentleman's proceedings from the 22ud September to the 8th Decem- 
ber last. 

b 
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Scvrcral Jiavo l»Lrn examined by Mr. Sowerby, some in com 

p: ny will] Li^ iiteuant.-Colfuiol Driiinrnond. Of most of these a favora 
M ' opinion is entertained, but fora proper understanding of tlie peculiai 
rtd\’anta.gos possessed b\ each, it will be necessary to refer to the Reports 
tin inselk'cs, it is intended in this abstract to notice only the more 
ini|M;itaiit locaJitich and any general suggestions which are offered by 
.Mr. Sowerhy. 

Tlie mines of Nntowa Khan Agur, it i.'s stated, yield in large quanta 
ties an exceedingly rich description of " Micaceous Specular Iron Ore." 
Close to the mines are beds of lime-stone, and excellent fire-stone. The 


MiJne.s themselves are well situated, being near the- high road and having 
the advantage of the Rarngliur stream, which never becomes dry. The 
timber in the immediate neighbourhood has been used up, but the 
KUiroiinding Hills are thickly covend with oak trees?. 


Mr. Sowerby lias examined an iron mine at Oojoulee, near the West- 
ern end of the Loha Kot, which was occa,^ionally worked by the inha- 
bitants to some extent. The ore is stated to be a rich red oxide of a 
specular appearance and is emlieddcd in a micaceous clay slate with 
white crystaliue lime-slorio. The Ijods are not regular, and situate at 
an elevation above the Ko.ssilIa River of about 3,000 feet. Half way 
down the Hill, there being a mountain stream, which never becomes 
dry, the ore could be bronglitdown hy means of inclined drops or spouts 
with facility and economy. 

The iron oro near the Khyma Bri.loe stated to bo a rich rod 
hoem.atite, like the ores in Uumberland and ].iancashire. It is not in 
regular l)ods, hut largo LMvoriis. The enclosing rook is clay slate, 
exceedingly hard and compact Frm.i all appearances, the deposit is 
very consulerable. and there is a good l.ick Hill to work upon. ' Timber 

18 abundant in the noighbouihood, and the Kossilla River will supply 
water ta any extent. ^ 


Th. P... W„„.l 01,.,, i, 

«m,«tog th.m„,..„l „f u„ Bh.W. 

" '7 '1»7 r„r . i, bultek ™,d. He 

•» >« ''“»«> bp 

In Dechouree, fai:ther up the Boer stream lie l.«« j j ' 
•itu to a thicko.^ of .boat SO fe, al.,! 

...a. be,«,d thoprorioa,!,. Ma Tko ,o,ki a, 
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are now being steadily proceeded with, and all descriptions of works 
there are in fair, progress. In the District between Dccliouree and Ram- 
nuggur, there are no indications of ironnstoue, nor up *the Kossilla 
River as far as Duckalee. The jungle from Dechouree to Bhoonka has 
been cleared, and iron ore found on both sides of the deposit at De- 
chouree in large masses and of good quality. 

Mr. Sowerby has selected convenient sites on the Southern side of the 
Boer stream for an experimental furnace ; but the river is said to be 
very low daring the dry months, owing to its lioavy discharge in its 
various pa^ti. The supply of water, he states, may be kept up by bunds 
or compensating reservoirs, or by having high falls and laige wheels, 
and bringing the water down in well-constructe<l brick culverts. Before 
constructing the bunds and reservoirs, Mr. Sowerby recommends the 
retentive or porous character of the groiyid, the slopo and other import- 
ant circumstances to be carefully decided upon. A small auxiliary 
steam engine might, he thinks, l)e used during the dry months. This 
will entail a small addiitional expense, fuel being abundant and cheap. 
The works, he adds, ought to bo carried on in different places, in order 
to prevent the rapid consumption of fuel in one particular part of the 
forest. 

Near the village of Bhuggur a ferruginous bed has been discovered. 
Though at its exposed part, it is not a proper iron-stone, but mf)re like 
clay-stoue, with good ’deal of iron, it requires to be dug into to prove its 
true character. 

From Loha Bhur Bhur to Dereealkara, there are scon for a distance 
of about 300 feet blocks of br^^wnilron. At several places the stone is seen 
out cropping, but not much exposed. Here is also found white fire-clay. 

The iron ore near Bhoottka has been traced uutil it terminates in a 
high precipice. The precise dimensions of the bed cannot Ije stated until 
the jungle is cleared, which is being done. Hitge blocks are found op- 
j)ositc the village of Bhoonka. 

A path has been cut through the jungle, from the higli scar at the 
West end of Loha Bhur Bhur towards Bhoonka, and a bed in largo 
masses has been discovered in three different places. It is a rich brown 
iron ore of a metallic appearance when fractured. Mr. Sowerby attaches 
much importance to tlio finding out of these^ beds, as it settles the 
question as to the cliaracter of Loha Bhur Bhur deposits and their 
continuity. 
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A bod of clay Iron ore has heen discovered at Beejapoor, near Hold** 
vvinrt', (jf 30 feci in tliickiicss. A level is made on the hill-side for a 
of about 100 loot, which is through iron ore and iron soil, and 
theiv art; iotlicjitions of tlio betl being continuous longitudinally. The 
iron t»ri‘ is ratin r ricli, but nioro friable than tlio bods of Loha Bhur 
Idiur ninl .Doebouret^ It is slightly inotallic when broken, and small 
ilakf*., of vvliitt? oi^n^y matter arr? intcirsporscl in the bed. Immediately 
ifMieatlj tlu'. bo<I is one of w'hito fire-clay. There is limcHstone at places 
within 2 or 3 miles of the inino, oaul a stream below the bed of iron 
orc!, which If sinall and becomes dry in tht3 hot weather, but the Golali 
River, which is 2 miles distant, can supply any amount of water power. 
The find is ulmndant and the unhealthy port of the jungle Is already 
cleared, and the country foAvards tho Plains is opi*n. 


Tlic first rcsidt of clearing of the jungle lias been the exposure of the 
bod of iron ore on both sides of the aljove-njontioned small stream. On 
tin* right bank tho bod is consichu'able thickness and the ore is of 
good ‘piality, but covere d with dotiitu.s, which is being removed. The 
advant-Mges ot Bc(‘jai)oor render it peculiarly adapted for works on an 
exhuisive scale for smelting and maiiufacturing of iron. 

At Chownsilla lie lias found in two dry streams small rolled blocks 
of iiou-Btouo, which lio has traceil to their original bed in a ravine in 
tho Hills, 2 miles North of tho high road. The blocks when fractured 
have a wry metallic lustre, are heavy, and contain a good per-centa.ge of 
iron. Here also he met with whih day and a thin seam of coal. 
SimiJfvr^ams were noticed at Bumooarce above the dawk bungalow .and 
uptheB<KirK.ver. The coal wo..KI>; exceedingly ireful for railway 
purposes, and therefore an iiivestigation is dcsimble. 

Owing to the density of tho jungle ho h.as not been able at present to 
examine tho deposits to the Eastward of Hd.lwauee. He will bo better 
able to do this in a month hence, .,nd till then would confine his re- 
sesirches to the Westward. 

In the neighbourhood of the Kossilk 

North-west direction tho bod Ls s..m-.ssively seen out cropping in several 
pboes to the North of the village of Umraihee (Ghora Khg and lower 
down tow^ds the nver the bed is oxp,>.sed to a thickness of about 2^ 
eet ^m Umnuhee to Banranec Nmldcc, East of Hat K6t The ore 
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poor, but the specimens in thicker parts of the exposed bed are rich and 
heavy. The ore is often spotted with pea- like crystals. Mines are 
being dug to ascertain the true character of the deposit in this locality. 
The specimens from the Western bank of the river are heavy and 
resembles the best quality of Beejapoor ore. The local position of the 
ore on the Kossilla is adapted for the establishment of large works 
Hackeries can go hight r up, and the water power is great. 

Ill a ravine branching oft* from the Kliuddharee Niiddee, close to Ohora 
Kot, iron-stone is found in huge blocks to a considerable distance and 
in large quantities. The ore is a red and brown clay iron ora The 
Khinhlharee Nuddee is nearly dry. There is lirne-stoni.* in the neigh- 
bourhood and a dense forest all round. This discovery is considered 
important, being between two large streams. Water in the Kitcheree is 
considerable, at the point where works fwould be eroctoil. From works 
established there, the bc<l of iron ore would be easily brought down by 
tramway laid from the mines. The discovery of the continuity to the 
Westwnrd may be regarded exceedingly satisfactory. 

Near a place called Bhora K6t, some few specimens of iron ore have 
be(ju found, and beyond Bhora K6t there arc large blocks of highly 
ferruginous quartz rock, with a great deal of iron ore. Some are 
exceedingly rich and heavy, but being mixed with quartz of a crystalline 
character, it will be refractory in the furnace, and may prove useful for 
mixing with other ores. No bed has been discovered, but the indications 
are favorable. 

At Latee Bullena, some ferruginous quartz, with iron ore, has been 
discovered. The specimens obtained below tlie surface arc of a deep 
crimson color resembling cinnabar ; being associated with quartz, it is 
refractory, but may be useful in mixing with the very fusible ores of the 
newer rocks. 

Mr. Soworby has examined the plumbago deposits in several localities 
in the neighbourhood of Almorah, where openings had previously been 
made, and where plumbago, either of an inferior kind or that of the best 
quality, in very small quantities, have been found. The extent of the 
country over which there are indications of this mineral is about 15 
miles. The formation is a liighly micaceous clay-slate. In many places 
the ground is greatly dislocated and disturbed, a circumstance which 
renders mining difficult and requires great skill and judgment. The 
openings have been superficial and never carried to an extent to prove 
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the true character of the Jeposits, The ground therefore should be 
th<» -iohW explored, aud niiuing on a proper plan would prove successful, 
,1 - airii^d on by p<TMjns aciiuainted with this ixirticnlar work. He has 
iidvi od Coloufl Drinmiiond to sus|)eiid it until he could superintend the 
•,v.,rk himself, or employ some competent pcrsoti to do so. 

iVt t’hownsillii alum lias also been found as an efflorescence on the 
roclis (sand-stones.) 

Mr. Sowerby speak.s vorj favorably of the hiliorers who have worked 
under him, and expresses a hope that they will hereafter prove useful as 
miners. 


riloM 


To 


(tlol’Y.) 

No. 10<S Of 18o.j, 

J. H, BATTEN, E.S(iiriKK. 

Commiasioner of KtinMon, 

W. MUIll, Esijuikk, 

Sfcy. to (j'ovt. of till' iV. W. Vroi incea, 


Dated Camp K<ilmloon<jec,the ’ioth November 1H55. 

QKMKftAT. DfIMUTMKNT, 

Tuuuc Worm. 

SiK, 

I HAVK the honor to lonvar.l for the information of tho 
Hou’hlo the Lieutetiant (Jovnmoi oftlm North-Western Provinces the 
accompanying Bcporl of J’rogivss by Mr. W. .Sowerby on special duty 
in thus Province. 


Kumaon CoMMR.y Office ; 

Camp Kaleedoon(j*'ii, 
The mth November 1855. 


1 liaw the Ijojior to be, &c., 

bSigiKwlj J. H. BATTEN, 
GonimUaioner. 
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Instruct ions. 


(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Progress Report of tub Survey of the Iron Deposits in the 
Bhabur, &c. by W. Sowbrby. 

Havin(i received instructions to further investigate the deposits of 
iron ore in the Lower Hills, the following is a Re- 
port of Progress made in this Survey from the 
22nd September up to tho 1 4th of November. 

Owing to the reputed unhealthy state of the Bhabur during the latter 
, , , , . part of September and the early part of October, 

Rpfmteii niihealtnineaB * ^ ^ 

of iiiiabur iu Septem- together with the dilhculty of obtaining laborers 
there during that period, 1 was strongly advised 
to defer proceeding tin; re then. 

At the suggestion of Lieutenant-Colo«el Drummond, I accompanied 
, . him into the interior of tho Province to examine 

Iron rlnpusitfl witliiii , , . i i iwii 

a Hhuft distance from the the irou deposits, a sliort distance within the Hills, 
1 Uma 111 tlio llilla. ascertaining their extent and 

the practicability of economically w’orking them in connection with the 
mines of the Bhabur. 

On the road from Nynee Tal to Alinorah, about one-quarter of a mile 
Iron indication near <>*1 this side of Sham Kot, I noticed a foiTuginous 
ShstiuKrt. indicating an iron deposit, and a short dis- 

tance beyond the stream where the native houses are situate, I picked 
up a small piece of iion-stone of tolerable gootl quality. 

About 2 miks beyond the Raiiighur dawk bungalow, near tho high 
Mines of Nutowa Khan ^oad, I was showii soveral pits, which had been 
'^*^“**’ dug by the native miners for obtaining iron ore, 

specimens of which 1 obtained. It is an exceedingly rich description of 
micaceous specular iron ore, and is said to be obtainable in any quantity 
wliich I consider highly probable. Tiie Ramghur stream had plenty 
of water in it for water power, and from enqui- 
ries on the spot it never becomes dry. A bed of 
lime-stone I also noticed in situ and excellent 
fiie-stone, both a shorty distance from jthe iron 
immediately^[over the nnnes lias been usetl up 
by the native smelters, but the surrounding 
Hills are thickly covered with oak trees, forming 
a dense forest from the Ramghur stream to tho summits of the highest 
This is in the Agur District 


Wilier jKJWcr. 


LiiiiC'jitoiic. 


mines. The limber 


Timber. 
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When at Alinonih, I was requesW by Lieutenant-Colonel Drummond 
IMnirkvo ^‘xaniine the plumbago deposits in the sur* 

neAr Alnjomlu Founding neighbour Jioocl. The first indications of 

plumbago is the black appearance of the soil in numerous places, especi- 
ally on the linvrodongee* Hill and on Kaloemnt I wont over to the 
village of l^d.•>eoMloo, where <»penings have heen jnade, in order to try the 
ground, and out of which an inferior kind of plumbago has been obtain- 
ed. I coritinmMl my 4\xiiinhialiou up tlio Valley of the Sal River as far 
as tlio village of Putliowne<i, where several other openings had been 
ina»h;, and from which the best quality of plumbago htis heretofore been 
obtained, (liough in very small quantilios. I picked out several good 
pii'ces from the n)ok, J’eyond Kaleeniut T visited several other open- 
ings, whore the results arrived at hail been similar to those at Pulseemco, 
Tljo extent ot‘ country ov<T which those plumbaginous appearances and 
indications are found is very considerable, probably 15 miles. The for- 
mation is a highly micaceous clay-slate. The ground however is in many 
Phtcos greatly dishxvitcd and disturhetl, thereby rendering the mining 
much more dilUcult, and cottseepiontly ro<[uiring very great skill and 
judgiiienl. 'Iho o]jeniug.s that have boon made were done to try the 
ground, and tliough in many ])laces they go a great way in, they are 
still compiiratlvoly sopirlioial, and in no case have they been carried 
on to an cxttMit to prove the true chariicter of the deposits, or to enable 
any one to aiy that rln* iniueral can l/c obtained, either in quantity or 
ipiality, to be worth working or otiiorwiso. The ground should be more 
thoroughly t-xplurcd, and whorover it is foutul comparatively settled> 
uiuiing on a proper plan, and to ‘a suflioieut extent, would 1 believe 
prove succeHstul. Tlu^.spol tur commencing operations must be carefully 
Helcctcd by „i,.! iiciuiunb.d will, tlii.s pailicular kin, I of mining, 
and tl,o work must be well ,brected. \Vitl.„„t thL. is done, I fear that 
partial attempU would lead to uotl.i,,,. sulLstiietorv, but would act as 
ad.,«o«raRomeut to luiure em.,t.; I therefore advised Lieutenant-Co- 
lonel Drummond to snsix^nd auy fmth. r work until he either had time 
at his dispo^l lx, superintend tho work l.imself, or untU it was placed in 
the iuuiils of some persDU who was competent to do so 

I next proceeded down the Valiev ,.f the Kossila] a^ompanied by 
. 0 ^* i-ieutenant-Colonel Drummond, and Mr. Davies, 

smelter. At Oqjouloc, iioar tho Western end 
of the Loha K6t or Iron Mountain in the Agur District, we examined 
an iron nimo occasionally worked by the inhubitanU The ore is a 
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rich red oxide of a sp<iOular appearance, and is found einbeded in a mi- 
caceous clay-slate, accompanied with white crystalline lime-stona The bed 
or beds have been partially worked, but to no pfreat extent They are 
exceedingly thick, but not very regular, and situated at a very great ele- 
vation above the Kossilla River, probably 3,000 feet and upwards. Abont 
half w^ay down the Hill the path crosses a mountain stream whieh never* 
becomes dry, and may at some subseipient period become serviceable for 
waterpower. Bringing the ore down from wSO great an elevation would 
not be accompanied with much diihcnlty, as it could be brought down by 
means of incliiKjd drops or spouts, similar to the coal spouts on the Tyne, 
with great facility, and at a comparatively trifling expense. 

I next visited a deposit of iron ore near the Khyrna Bridge : this is 
l»nii<ici»<)sit<at Khyr- at the coutluenco of the Ramghur and Kossilla 
Rivers. The ore is a rich red hamiatitc, preense- 
ly similar to the same ores found in Cumberland and Lancashire : it is 
not found in regular be<ls, but large caverns. Tho ore has been worked 
slightly by the tiativc miners, a.s semj in several irregular opfmings made 
by them close to the bridge. Tlie enclosing rock is (tie, y slate, exceedingly 
hard and comp.act ; the ore is seen in se\ cral places in a higli scar 
facing the river ; and from the extent to which it is seen, I have no doubt 
whatev. r, but tluit the <le})osit is very considerable, and there is a good 
“ back” (hill) to work upon. This mine has been the subject of noto- 
riety from the circumstance that the materials for tho iron bridge wenj 
brought from England, and on(3 end of it is built into a rich mine of 
iron. Timber is abundant in the neighbourhood of the mines last men- 
tioned, and the Kossilla Ri\or will supply water to any required extent, 
being a very large stream. 

From Khyrna, I went up to the village of Jdk, to oxaniiiie the Pjuss 

, , behind Chenur ; this Pass being, accordiiiir t<» tho 

Pass behind Clieinir. • • r t • , . 

ojnnion ot Lioutenant-UoloTKd I truminond, one of 

tho best routes to be taken for connecting the mines of tlio Agur District 
with tliose of the Bhabur. 'J'iie Pass appears low and quite practicable for 
a pony or bullock rojul, but T cannot yet give a decided opinion on the 
possibility of making a tramway to be worked by water-wheels, as sug- 
gested by Idcutenant-Coloncl Drunimond. 

From J^k I proceeded again to Dechource and continued the research 
The niinetj of Dechou- farther up the Boer stream, with a view of ascer- 
taing the continuity of the bed in that direction 


c; 
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Iwyoud the point raeutioned in my previous ol)j5crvations respecting this 
deposit, and the result was the finding of the bed in situ exposed to a 
thickness of about 20 feet and upwards. This was at a point about half a 
mile beyond the previously ascertained beds. I also noticed a slight in- 
dication high up the hill-side to the Eastward of the beds already de- 
scribed in my former observations. 

I accompanied Mr. Davies and Lieutenant-Colonel Drummond to fix 

Site for an cxpcrinien- upon a sitc for an experimental furnace. At the 
tal funiiK-c. Dechoureo side of the river there were many 

difficulties to contend with, that it was considered advisable to fix upon 
the opposite side of the river, on one of the natural terraces of level 
ground. On this aide there is a succession of terraces, with narrow 
strips of level ground rising gnulnally from the Ix'd of the river until they 
attain an elevation of ahimt 150 to 200 feet Eacli strip is from 30 to 40 
feet higher tiian the other and these strips of land are cultivated and 
irrigated by a suceesaion of small streams or goola formed by the cultivat- 
ors. It wiw thonjforc considered advisable to fix on a site close to ono of 
the streams of water, whicli would greatly facilitate the making of the 
experiment and lessen the expense. 

In soleeting th.. Southern side of the river, it was considered that groat 
facilitios were aftordi«l in gaining .access to the Plains and in establishing 
residences for European liead- workmen. The facility, too, with which a 
succession of furnaces conh I be bni! t at the sides of the steep Iwnks or steps 
and the ready means of getting a natural fiill of water, the same water 
being used for ilriving a sueeession of wheels, and finally allowed to pass on 
to the land for irngation, rendered the Soutlioru side of the river by far 
the most desirable. It now apjx-ars that the quantity of water in the 
Wsttr power in the Hirer Boor becomes exceedingly small during the 
loonths, uatnely April .and May, when it is 
said to be but 10 cubic feet pn- second. The exact iiuantity however 
does not .appear to bo pr.v isely known, as there are many coutrailictory 
statementa 'Pliw is I think owing to the discharge b<>ing various in dif- 
ferent parts of the river, according as the bed is retentive or otherwise • 
and immediately opposite the village of Dechouree the bed of the river 
is very porous and the stream beconwis small, whereas higher up it 
becomes largori though narrower and more impetuous j and lower down, 
where the new canal is taken off, it is swd to be equal to 50 cubic feet 
irer second. 
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Something, however, may be done in* the way of bunds and compen- 
sating reservoirs placed laterally for keeping up supply of water, 
and a great deal may also be done by making the most of a small 
supply by having high falls and huge wheels and bringing the water 
down in well-constructed brick culverts to prevent evaporation and 
vseape. By this means the water will probably bo sufficient to work the 
machinery of four or six furuact's. (They should be erected in pairs.) The 
coiisiruction of bunds and resiirvoirs is attended with some difficulty, 
depending greatly on the retentive or })oroiis character of the groimd, 
the slope and other important circumstances ; and before being decided 
\ipon, tliey shouhl be well considered, and sho^ilJ form port only of some 
complet(» arrangements an<l ])lan.s, otherwise they may prove useless and 
do a great deal more injuiy than good. A small auxiliary steam en- 
Auxiiiury .team row- ghic might be Used during the dry months. This 
would entail only a small additional expenso, ea* 
IKKiially where fuel i.s so abundant and cheap. It is not desirable to 
liave all the works concentrated on one spot, where a rapid consumption 
of ftu'l would take place, whilst other parts of the forests would remain 
untouch(*d. It will therefore be foun<l to be no iucouvenienco to have the 
w'orks carried on in ditlbrfuit places, and before long, communication will 
be oponcil out to points on the banks of largo rivers, as the Kossilla and 
llaniguiiga and Qolah, where water power can bo obtained and where 
fuel is abundant, though iron-stone may be scarce ; and the additional 
expense of transporting the (»ro on common tramways will bo found no 
serious expense in the production of iron. 

At a disUiUce of about 3 miles u]) the River Boer, near the village 
lrt»ii »)ed up the Boer Bhuggiir, a highly ferruginous hed lias been 
Uivi-r at Bliuggur. discovered, exposed by the action of th<i river. 

It is not at its exposed part a proper iron-stone, but more of Uie 
cbar.'icter of a clay-stone, contaiuiug a good deiil of iron. It looks very 
metallic when fractured. This bed will require to bo dug into to prove 
its true character. 

1 have now traced the iron bed from the Loha Bhur Bhur to Dorocab 
T 1 . ni. kara, where the blocks of brown iron stone arc 

seen up the side of the Hill for a distance of 
about 300 feet and a length of about five chains (say 300 feetj An 
opening had been made here by Lieutenant-Colonel Drummond, but it 
is now fallen in at several places intermediate. Between Loha Bhur Bhur 
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and Dnreealkara the stone is seen out cropping, but not very much 
exposed. Here also I liave found the white fire-clay. 

To the Westward ol' Ujo previously ascertained bed at Loha Bhur 

Iron .*ro n':ar Bluif, the ofc has been traced until it terminates 

ill a liigh abrupt scar or precipice of solid iron 
ora liu' bed has heretofore been seen only on its longitudinal face. At 
this prcci[)ico, however, a cross section can be seen, which shows it to be of 
great extent, but the precise dimensions of the bed cannot bo properly 
stated until th(^ jungle is cleared, which is now being done. The bed 
has also he«^ ]iartially traced until opposite the village of Bhoonka, 
wlierc tlie huge blocks are found exactly as at Loha Bhur Bhur. 

1 liavc examin<‘d the d(‘])rjsit at Bceja-poor, where Lieutenant-Colonel 
Bc( iaiM>or,ni;rtr(<. UuM- Lruiumoiid had made an opening. This however 
had I'allon in. I'his opening I have since my first 
visit had again opened out, and the result is the exposure of a bed of 
iron oro (clay iron ore) of at least 30 feet in thickness. A level lias been 
driven int<» the. hill side for a distance of about 100 feet, the whole of 
which is through iron ore and iron soil. The bed is (piite undisturbed 
and unkuikon, and the ground settled. Several smaller openings had 
been made liy Lieuleinint (Joloiiol Drummond on each side of the larger 
one, where tin* bi-d vvn.< again come ii 2 >on, and I found soviuiil small 
blocks of the iron ore in <iry ravbies at distiiuces of five or six ( bains 
ori each sid<i of Hit; l.ugu opening clearly indicating the bed to bo 
continuous longitndmuily. I have directed tlie jungle to bo (.ie.nred, 
and further opening>' to be made forthwith. The iron ore is rather 
rich, but more tliau the beds of Loha Bhur Bhur and De- 

chour(.'(‘. Jt is slightly metallic whim broken, and small fiakea of white 
clayey matter is inUisjxrwefl in the biid. Immediately beneath the 
bed is a bed of white liit‘-clay. Lime-stone is obtainalile at several 
IS within a distance of 2 or 3 miles of the 

Luiie-nlone. . mi • t i i i 

mine. Tlieio is a stream immediately below tlio 
bed of iron (»ro, which is only small, and bocomos dry, or nearly so, during 
the hot weather, but the Colali llivcr, which is only 2 miles di.stant, 
is.fiufficient to supply any amoiint of water power that may be roijuircd. 
Tlie minimum discharge is about 200 cubic feet per second in the dry 
months, and as this river derivi's its supply, not only from the drainage 
of a largo area and nuniorcuis springs, but also from Nynee Tal, Boehm 
Tal, Non Kutchea Tal, and Mulooa, it may be assumed that tlie supply is 



( 13 ) 


never likely to fail, but tliat it might be very considerably increased if 
necessar}^ Tlie fuel here is os abundant os at any other part of the Bha- 
bur, and the unhealthy part of the jungle is already greatly cleared ; 
and towards the plains the country is lieauti fully open and free from 
obstruction. The many advantages of this place appear to point it out 
as peculiarly adapted for the establishing of works on an extensive scale 
for the smelting and manufacturing of iron. This however will be more 
completely discussed in a linal Report 
At Ciiuwiisilla, a village half way between Huldwanee and Kalecdoou-^ 
,,, ... . gee, in two dry streanid I found small mlled blocks 

of iron-stone. The specimens first found appeared 
t(» have been carried some distiuco by the river. I have now traced 
tliosc blocks to their original bed, which I found in a ravine in the Hills 
about 2 miles North of the high road. The blocks near the bed are 
about 2 cubic feet in size, and when fractured have a very metallic lustre. 
1 hoy are heavy and contain a good per-centage of iron, but not equal 
to Dochourtjo. They difft.'r also from other Bhabur specimens I have 
yet seen, in being associated with a good deal of silieious matter. The bed 
is Init little exposed, and will require to be excavated Here also 1 found 
tlio whitii clay, and close at hand I iound a thin seam of coal. I also 
noticed similar seams at Bumooureo above the 
dawk bungalow and likewise up the Boer River. 
The coal resembles, and is, I think, a lignite, though occasionally slightly 
bituminous, but it appears only in short irregular tliin patches, ajid 
nothing like regular beds. Tlie abun.lance of wood fuel renders it un- 
necessary to sc‘arch for coal for smelting purposes, but it would bo 
exceedingly useful for railway purposes. It would therefore be very 
desirable to fully inve.stigato these coaly apj’iearances. 

At thownsiJla, I have also found alum appearing as an efflorescence 
Alum. rocks f sand-stones.) I arn not aware of the 

value of this mineral in India, nor have I examined 
as yet into the probable supply— it may, however, bo worthy of notice 
m passing. 

With regard to the deposits to the Eastward of Huldwanee, the 

^ the Eaat. Junglo is just at present so very dense, that it 
wani uf Huldwjinee. i i i v/v* ^ 

^®^ld be difficult to penetrate it. The ststemeuts 

ot Liiutenant-Colonel Drummond in his Report have however been 

proved to be so faithful and correct at all places which I liave visited, 
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that there nooil not [)C the slitjhtest hesitation in relying fully upon what- 
ever statements he has made in his Report with regard to the deposits 
to the Eastward.^, and iia the.5C can bo iiiiicli better visited a month 
hence, it would a])p(jar advisable to continue the research at present to 
the Westward on ground already unexplored. 

The worhs at Dechouree are progressing favorably ; the grcwiter part of 
the timber and wood -work is cut and dressed : the 

0X1 )i*i iiiiciit/* ii* !■ ^ A. 1 I* 

fuunMationrf are now beiui^ dug tor the furnace, 
atid an excellent stone quarry Inis been discovered close at hand. 

I cjinnot close this Report without expressing my satisfaction at the 
tixcellont char;icter of the laborers. Tn tho course of ono week fourteen 
men had exci^utod an afnouiit of labor at tlio Boejapoor mine to siadi 
an extent, that it augiuii well for their future usefulness as miners, and 
for success of future works. 


■fvAr.KP^nooNrii'K, 

The iWc 2iovciiif)cr IHoe, 


(Sign.id) \V. SOWEFIBY, 

Engineer in charge. 


From 


To 


((Jopy.) 

m. Ill OF bSoo. 

J. If. JJATTKN, Ksqitihk, 

Cinmnisaioner of Kumaonj 

W. Ksouire, 

ANVr'/y. to (lovL of the. iY. IF. J*f t^vJ nccf^. 

Dated Uantp Kaleedoongcc, the 30th ifovemher l8-5o. 

Ci KNEUAL PePA R I M IIN T, 

FuiiLie WouKs. 

Sir, 

I HAVE tlio honor to forward a Weekly Report of Survt'y, &ic. 
from Mr. W. Sowerb}, Engineer in charge. 

* have the honor to be, &c., 

(Signed) J. H. BAOTEN, 
Uommiissiomr. 

KUMAOX COMMU.’s OFFICE ; 

Camp Kulccdoungee, 

Tlic 30th November 1855. 
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(CoVY.) 

lUMALAYAN IRON W^ORKS, KUMAON. 

Piior.iuiss IlKrouT of Survey, S:c. for the WmK. ej^oino 24 th 

Novemker 18.j5. 

Sit nr I/. 

Tin: < l« ai in," of tl jo jungle been fairly coinineneoil at Dechoiireo, 
and tli(' lirst result has hetm the exposure of the 
‘ ■ iron ore in large masses, and of good quality, 

iimmdialely In^yond the broad open ravine luentioned in a former Re- 
poll. Mr. ('oiinnis-sioner Ratten visited the plaoo a few days ago and 
e.<pres.M'd Ids satisfaction at this new discovery. It is very close to the 
furn n.e now being built. 

The ell ui ing of the jungle has also fairly eominejuv:d at this important 
. : iiluldwu- peint, 1^'hich is within a slioi t distnjiceof the Golali 

River, and it is salisfacttoy to liavt‘ to report that 
the liitl result of thirtcli Mi’ing has been the expoMire of the bed of iron 
on* on b'lih sidoh of the .^mall stream near which it is found. On the 
rigid bank the bod is seen to a eonsiderabU' thick ni\ss (I’jrobably 40 feet,) 
but i> gieiuly coV(‘r('fl with detritus, which is now being rernovod. Tho 
‘ i mens of ore obtained are more freo from the Hakes of whiti* clay 
Tjc ntioned in a former Report and are of a deeidedl)^ bett< r quality on tin? 
h it hank of the sti eain. 'Fho ore is not ex])Osc‘d to a gnat thickness : this 
is in n iliroet line with tin. stnike of tho l)(j«l from tho former ojiening, 
and alumt niii!-*|iinrtor of a iidlo distcaiit, and it clearly and distinctly 
shows the c<ndinuity of tho hod in a longitudinal direction. Tluj old 
o|w i,li,g now c\p(.ses the hed to a thickness of 50 feet. 

s ot‘ Iron ore have hecu oldained from points further up the small 
ravine, hut the search is now being contiiiutMl on towards tho Rumooureo 
bungalow, a point on the banks <4 tho Golali Rivor. 

Several specimen.s of good lignitcj have hetsi 
Fiitt. obtained fmm this ])la<.o, and also a few pieces of 

cinjwnrtiilu. yood iron ore : it is apprcliended however iliat the 

bed lies deep. 

Some small spccimt3tis have been obtained fnan tho Westward near 
Wo'-twanl of Dochou- Kolah, and tho search is being carefully carried on 
in that directi* »a. 

Ihr works at Dcchoureo are now being sb iidily pjocee*led with ; tho 
n.H-hourco experinifu foundations for tin* furna*.'e have been built., and 
tut woiks. walls are 4 feet a]jo\t‘ the f*)Uinlalions, 
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1'ho inakiii" of tbo firi*-brioks lias been found somewhat difficult, 
uwiri^f to Llm m.iLerial used beiii^* quite new to the native worknieu. The 
first difficulty lias l.»i ♦jii ov<;rcouvf* and the work is proceediuff sj».t.isfacto- 
rily. Nearly the whole of tin* timhi.r lias been cut fiml prepared for the 
Av]u‘( 1 etjjcr jriiieliiuery, ;uid tlio framing is now being put together. 

A liackf IT road has bcLii opoiu <i to Kaleedooiigee at an expense of 
lvuj)f‘i*s oO. 

(Signed) W. SOWERBY, 

Engineer in charge. 

The'’l>^fk Soeenibov iSoo. 


Fkom 


'IV) 


((Wy.) 

No. 415 OF 1855. 


J. n. B.VrTEN, Esquire, 

(Joui'i)iissio 7 ier, Kumaon DivUion^ 

W. IVIUIR, FsipjiRE, 

to Uovt. of the N. IV. Provinces. 


.Data* Camp lluldwanec, the (U/t December 1.S55. 

GeNKHVL I>Kr.VlirMl!.M'. 

Sin, 


1 TfAVK tl,<' I ion or to forward Weekly Pi ogress Report end 
ing Ist Deceiiiber I.S5;), from Mr. W. Sowerbv, Engineer in charge. 

. 1 have the lion or to be, I've., 

(Signed) J. K. BATTEN, 

Com'niissioner. 


Kum.von Commr ’s OrnrE ; 
Camp 

The ijih Decemhir lt>55. 


i 


(Copy.) 

HIMALAYAN IRON AVORKS, KUMAON. 

Wf’.ERLY PRUClRFSS RkPoKT, iJECFJWliKR I ST. 1855. 

• Stirvelf. 

The Survey to the Y’^eatward lias been continued 
during this week, and the following are the results : 
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The District in a line from Dcehouree to Ramuug^^ir is a series of 
n. ohoiaco to iiam- ii*ululating Hills ami Doons, soot ions of vrbich 
to a ^ooil iloptli and longtli are o])trtiiied in cross- 
ing tin; Diibka, Kitcheroe, and Kowlla Rivera Tlu?so sectunis show the 
stiatiito bt* chierty alteruato bods of gravel, soft sand stone, boulder beds, 
ami a kind of hard longloinorato of lime and gravtd lying nearly 
h *ii/oatal. There are few v>r no iudicalioiiB of iron stone in this District, 
nor up tin; Kossilla River as far as Duckalee. Tiv use a native phrase, 
tiie Hills are not ]>iieka. 

From Dii(‘kalec to the indications are 

iJm feuU'o li* Sctiv. 

also very t« w. 

N'oar a phu o calU il Bliora Kot up the llutioult'a Niuhlee, in a kind of 
tn.ri or.' lih.uM femiginous killas, some, tew Mpeciim'iis of iron 
' ore liave be^ui found, and beyond Bhora Kot, a 

,>horL distance to the Eastward, thi ro are large bloi;ks of* highly ferrugi- 
n ‘ is ijiiiirt/ vo<'k, with a groat deal of iron ore, to t.lie rich oro 

inuih! in th«' mlerior at Ivol.-aoje. Bonn.* piee«*s are e'ceeeilingly rich and 
lu-avv, hut Ix ing a.ssoeiat«*.l will) ipiartz of a ery^ialline elmraeter, it wdl 
bf vi-ry T. lraetory in tin* funl^w^*, and may become, useful for mixing 
with tiie other ores. No brd h:n been di ^e»>ver.Ml, Imt the indications are 
V* ry la\orable. Tb« r<*are beds ot ferruginous kdlas in the same locality : 
thi.^ i- betwc(‘n Bullona and IVit Kot. 

A iittl to I he N*)rtii of JVit Kbt, the ireological formation is the same 
. . IV. ir-. Bluiia Kot, D'l.ruely, a kind of ferniL'inoiis 

Irm oci‘ ut i*.iL K'.t. in- 

killas, With siiiall lilocks ami t)f very rich 

jrou ore, l>ut nothing likt* a bed of any extent has been foiiiid in this 
I iiality. 

To the South-east iif Pat Kot, near the vdl.iga of Hliora Knt, iron- 
N .li-. V. ry nejtr the. same eharaeter as that fouml at 

i-- D‘'^*hoim:e and l.<dia Bimr Bhur has lu en disco- 
vered ill llie sand stone formation. In a ravine 
branching olf trom the Khuddliaree Nuddoe, close to Hhora Kol, the 
ironstone is seen in huge blocks lying on tliu slope of the Hill 
for a considerable distance, exactly the same as at Dueliouree ami 
Loha Bhur Bhur, and in as great ipiantiiy a •• at tho.sc jdacos. The 
orei-s a red and brown clay iron on- as at tim two f)lacc;s al.ove named. 
Thu Khuddharec Nuddoe Ls a small tributary .‘-tr am of tlio Kiteliereo 
River and it is nearly dry, but at the Kitcherec* River, which is alwut one 

U 
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mile distant, it is stated bj? the inhabitants that there is plenty of water. 
This miuiros to be verified. There is limcHstone in the neighbourhood, 
inul a Ibro.sf. all round, continuing from this point (Ghora K6t) to 
nearly the Dnbka Niiddee, a distance of 2^ or Smiles. The iron ore is 
founrl in blocks and masses up all the ravines and along the hill-sides. 
Alnio;^t every other stone is a block of iron-stone. No excavation has yet 
been made to expose the bod in situ. The Dubka is nearly dry at the 
[H>int \vlu?rc the line crosses, but higher up and lower down there is a 
good supply of water. This discovery is imporbint, Iwing between two 
eonsidorablo strt^ams, and proves 'the deposit to continue in a Westerly 
direction. 


IviM.-lillrt. 
I'wtleu Doon. 


A j osearch is now diligently made on the banks 
of the KossUla ; information h«%s also been received 
that iron oro is found in the PatlcMi Doon. 

1 he jungle lias been cleared In this locality and iron ore lias Ix^eii 

both sides of the deposit at Devhouree 
Formerly described. 

Several very rich specimens of iron-stone have also been obtained 
from the point formerly mentioned up the Boct 
R iver near Bliuggnr. 

Kroin Futtoli poor, near Chowusilia, sijvcral very rich and heavy speci- 
mens of iron-stone have been obtained of differ- 
ent (|ualities. 

This locality is now l»eing fast cleared of 
jungle. 

Tlie works at Dochonrec arc being carried on its 
rapivlly as possible. 

The fii*st batch of fire-bricks has been drawn from the kiln ; as was 
expected, the brick.s are not of the first-rate (piality, but they arc* mwer- 
thelosH a fair .sample. 

The furn:u*«) is biuU up to the arches, which are now nearly half-built. 
The timber for the maebinery (wheel, &c.) has been nearly all cut and 
dressed, and the framing is being fast put together. 

The wood for a short tramway has been partly 
cut, and will be forthwith laid down. 

(Signed) W. SOWERBY, 

Engineer in charge. 


Bhiiggur. 


Chuwuttilla. 

Uul«lwHnoi'. 
Dcctunireo woikfi. 


Tramway. 


The ith December 1 855 , 



^ C*PV.; 

IIIMALAVAX iUON WOKRS. KUMAON 

Wei-klv Rep.*ut . Work pox?: at Decuol uee. 


( 19 ) 


»c. 


(il 

ui 




•so||Oo;^) 

•Kio'iuod.nif) 


o 

O « 

a 

Q 


g 

P 5 

O 

« 

Q 

< 

s 

p 


I 

'Si 

§ 


^ ns 


'd CQ 

Ip 

e 'd 

P 

>^^ 52 . 


^ TS a> 

CJ > 1 ) Q -M 

a^l'S 

id ^ rt 

ils 


O 


o 

i-i < 3 > a> 


CO Ol 01 01 (M (M 
CO JO 00 00 CO QO 


0 c 0000 

f— 4 rH I— ( 

(M 01 01 Ol W Ol 

»0 O CO CO ^ 

01 01 01 CO CO CO 

00 JO X) 00 00 00 


0^ CM (M 0^1 01 C 1 




e 5 S'* 

c 5 «s 0 ; -3 -r 45 

a 2 S'-g 

9 o s ^ 5 ^ 
o ii d .d -{j 

^ ‘!d l 5 «* 

^ ^ H pc< .y} 


»o 

>0 

00 


- IQ 

• >0 

00 




g '3 

S o o" o d § 

^Pi^QQQ 

4 -» 

41 ^ <«-* - 4 -> M -i-J C /2 

CO h-OC Oi O I-I 
01 (M 01 CM CO 


C/3 

W 

l-H 

< 

Q 

CO 


■T 3 

O 


bo 

ro 


s 


§- 

OQ 


CQ 

pc^ 


J 


s 


o 

CO 




bn 

r/5 


^c» 

ft 







( 20 ) 


FR02kJ 


To 


(Copy.) 

No. 425 OF 1855. 


J. H. BATTEN. Esquibe, 

Commissioner^ Kumoum Division, 


W. MUTR, EasQTjiRE, 

Secy, to Govt, of the N. W. Provinces. 


Dated Camp MvXdwanee, the 15//i December 1855. 

Obncral Dep/iktment. 

Sjk, 

I ifAYK the honor to for\v'ard Mr. Sowerby’s Report of Weekly 
Progress at Dechouroo, &:c. I also beg to onclos^i a pj*evious Report, 
No. 2, wliicl) by soriui mistake was retained in this Office. 

I have the honor to be, &c., 

(Signed) J. H. BATTEN, 

Commissioner. 


Kumaon CoM>rii.’s Ofi ioe ; 

Camp liidilwanee. 

The 15fA December 1855. 



(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 
Weekly Progress Report of Work doxe at Dechol-ree. 


( 21 ) 



MT 

S S'! i 

iiii 


'o K a s 

ilil 




1 A. 

J r ^ 

Ir- 

p-i 


LI 

O 

o 

O 1 

o 

o 

o 

o 

o 

o 

CO 

oo 

GO 

10 

10 

g 


I I* I 

^ g ^ 


CO s 

W OQ 


CO 


'g 

n M 





(Copt.) 

HIMALAYAN IKON WORKS, KUMAON. 

Weekly Peogsess Report of Work dose at Dechovkee. 
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(Signed) W. SOWERBY, 

Engineer in charge. 
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HIMALAYAN IRON WORKS, KUMAON. 
"Weekly Progress Reimrt of Work doxe at DEaiocEEE. 
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(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

WkEKLY ruOGRF^^S RePOKT OF SURVEY, &C. 
Tlic bik December 1855. 


TilK iron posit lijis now boon successfully tniced from the Dubka 
Distovury nru.n b-ii Rivor u]) to and l^eyond the Kossilla River, 
u* tuo Jmmoilialoly after crossing the broad dry bed 

of tlio Dubka, a little to the Nortli of a village called Qhutoorah, 
till* ir iu l.nl is s».M*u ill a ravine, and from this point, in a nearly 
diieetion, the bod is buccessively seen out-cropping in 
a innob* r of places, s(un«‘tiiues to a cousitlcrable o‘xtcnt and thick- 
n«>s. at Ollier ]d:in‘s inti rmodiaLi', small blocks of it are found lying ou 
t!i.' .<iirf.ict\ Mini here ami there largt*r blocks. Tlioso outcrops and blocks 
eomuin.c lip to the ravine a little to the Norlliof the\illago ofUmraihe <3 
(tlhora Koi.) iiieutioHod in tiie last weeks Report, where tho Inigo blocks 
t'oural .-‘•attcred oij the Mirface as at Lolia Hliur Rliur, for a distancu 
of ha:! . I tiijli^, and lower <lov;u towards tlie‘ river the bed Ui nKui is seen 
I \j>oH>d to a thii kness of ahout 20 leet and upwards from Umraihoo to 
tho Minii‘:iiu (» Niniilce at tin* Kasteru side of Pat Kot. It is found in 
v.uiMiis lasiiics and on the Jlill slopes, in largo and small blocks. 

fn thojleej) ravine of tho Bunrance Nuddce, the bod lias been cut 
thnnijh hy tlm liver, and is foiiinl at a considerable depth in th<* 
ra'.ine , \posed iu a high |»reciph‘o. Tt aiternatoR, or is cinbeilded lu the 


: aiid-stni.e formation, dipping a little to tlio Wc' ,L of North at an angle 
of ahniiT. t:;> . (hving fo the d.-nsc jungle on tho steep liilUide and surlaco 
^•mL tl^; i»reci :e tiue.kiioss of tl.e bed could not bo readily ascertained 
The ore remains (,f lint saiiu' ohanider asatLoha Bhur Blair, iwnn Jy, a 
i.rnwn ria} or(‘. of a sliglit metallic liistro when fraetun'd. AVIieu near tho 
Mirtace and a good iloiil wcatlieivil, it is poor, bin. lUo spccirmuis found in 
thicker parts oi the .Milled are rich and heavy m the lumd. Fregoont^ 
\y the ore F sirnttcd with pna-like crystals. On tlio gently sloping gre.uid 
iSouth of Pat Kdi the bed is not seen, nor any indications, l.ut hev-md 
I U8 jmint. on the iull-.siilos, ainl in tho ravines, ui tiic saino ilire-.lion ms 
heforo, U is fouml [Kissing South of MuDsainoe village and again at (ho 
ossiila Kivor. 'J’ho point on the Kossilla whore it is found is -.1.0,11 -2 > 
nalos above Dnckalec ; it is obtaino-lon tho hill-sirlos on both l.ank.- of 
t ienver. Minos are now being ilug to aseertain jvrecisid-,' the true 
character of the deposit there. Tho specimens obtained from tho WesU-i n 
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Kit»lierco Uiv(ji’ 


brtTik of the river are heavy and resembles the l3est quality of the 
lioqjapoor (Jfuldwanec) ore. 

'riiu point where the oro is found on the Kossilla is very convenient 
for tlje cstaljlishinent of large works. Hackeries go much higher up, 
and tlie quantity of water power is very considerable. 

Tho quantity of water in the Kitchoree Kiver is also very considerable, 
where works would bo erected. This point Ls about 
miles from the iron bed near the Leeta Bunnee 
temples, where two streams join to form the Kitcheroe From works 
established at this point, the be<l of iron orti would bo very ojusily obtain- 
ed down irain\va]ys laid from the mines, at any point from Qhutoorah 
to opposibj Pat Kot. Lime-stone is also obtainable in abundance, especi- 
ally in tho ravine close to Uinharoo. 

TIm^ discov()ry of the continuity of the deposit of iron ore to tho West- 
ward may be rc^gardi'd as (!XC<‘odingly satishxctory, especially on the 
banks of tlie lvlt(;]icreo and die Kossilla Rivers ; and although at many 
intermediate places, tlie ])ed has not been foiiiul cropping out, yet, 
wherever tho contour of tho Hills or the crossing of ravines has been 
found favorable to the oxposun^ of tho bed, tJiore it lias been found. 
Many of the points men lion od have only just been discovered, precise 
details cannot therefore he given. 

Some cxciivations have been made at Latce Bullona, whore tlie ferru- 
ginous <]uarte with iron on? has been dihcovered. 
Tho specimens obtained at a sliort distance below 
till) surface arc* of a deep ciirason color, resembling cinn.'ibar, for which it 
might be easily inisi.aketi. It maintains its character of Ixjing assochited 
with quartz and is higlily refractory, but may prove useful in mixing 
with the. very fusible ores of the newer rocks. 

Tht! intermediate* poiuls to the Kossilla from Pat Kot are now being 
carefully rrs(?arehc'l and also tlie banks of the Raingungfi. 

Tlic works at Dechouroe are now making rapid progress. Tho arches 
of the furnace have been turned and the foundations 
f«jr the water-wheel dug and laid. 

Tlio making of hrc-bricks also proceeds more satisfactorily than at 
first, the native workmen having become used to the material. 

(Signed) W. SOWERBY, 

In CajMp on tiik Kossilla, ) EiiQineer in charge. 

The ISth December ISjo. ) 


Litteo Bullona 


Dcchoureo works. 



(Copt.) 

Hl-MALAYAX IllON WORKS, KU.\[AON. 
Wekkly Piioc.PiKss Kepoet or Woek i>oxk at Dechovree. 
JDcchouree, Uth Dece'iuher 1S35. 
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WorkH at Docliourro. 


(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progress Report ok Survey, &c. 

Employed cluriDg the greater part of the week in organizing the 
works at Decliomee, also in gnttlng the jtinglo 
cleared, setting out and forming roads to works, 
ijuan^'ing intone, making bricks, &c- Tlie roads have now been all 
cleared, ui* nearly so, and the old hackery track to Kalcedooiigoc is 
being opened out. Some difficulty has been experienced in obtaining 
laborers of a suitable kind, owing to the work being Jicw and the 
men not accustomed to it : likewise in obtaining tools, which have 
to bo brought from a distance (Moradulnid i>r Ra 7 U]')oor.) Those rc- 
<[uirenicnts are however being now fast su]>plicd by the Senior Assistant 
Commission(?r. 

Tlie clearing of the jungle has been lot by erjiitract at suitable 
pric<‘M, under the advice of tlie Simior Assistant 

Clearing jungle. . . 

CoiumiHsioner. 

A searching party h«as now proceeded to ilio Westward, and have sent 
i]i several specimens of inferior iron ore found 

Searuliiag [Mirty. 

Shoat Ohudawa. 

The ground is 


about 2 miles to the Westward near tijo village, of 


New ('jieniiigH. 


lloojapoor 

line.) 


(IIiiMwa- 


l)oing opened at several new places; the results are 
yet unknown, except at Bcjejapoor, wiiero a large; 
opening has been made into the iron ht'd aUnit 
six chains on the upper slile of the previous open- 
ing. The dobiils will be giwm next week. 

A path has be»;ii <‘iit through the jungle under the directions of 
liioutcnant-Colonel Hrnmniond from the high scar 
at tho W(?st end of Loha Bliuv Bhur towards 
Bhoonka, and tho result has been thr; exposure of 
tho })od in large masses in three different places. 
In the first place it Is seen close to the bod of the Kora stream to a length 
of 150 feet and depth of about 10 feet. A few hundred yards farther on 
it is again seen to a length of about 150 to 200 feet and a thickness of 
about 10 or J 2 feet. Those two phioes expose the bed on its longitudinal 
face. Tho bed appears imdisturl)ed and in situ at a distance of about 
a quarter of a mile further on, and close to the Bhoonka bed the ore 
is again seen exposed transversely to a length of about 100 feet and to 


Loha Bhur Bbm' to 
Bhoouka. Now dif*c»jvory 
by Lioutouniii-Culouel 
Drumiuoiid. 
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a thickness of 20 foot (more or less,) a half dry stream passing at eaoh 
side of tho mass and leaving it quite exposed. No new excavations 
have been considere<l necessary here at present. The oro is a rich 
brown iron ore, similar to that found at Loha Bhur Bhur and of a 
metallic appejiruiK^e when fraoturetl. The finding out of those new 
beds is of very great iin]x>rtaiice, as it settles tho question completely 
to tho cliaracter of the Loha Bhur Bhur deposits, proving their 
continuity iHfyond all doubt, and that tbe^y are not mere “ pots" as has 
been suggested or .supposed by one or two i>aitios tliat have visited them. 

(Signed) W. SOWEttBY, 


Dkciiourkk, 

The 2i)tk November 1855 . 




Engineer in dvarge. 


No. 172 OF 185G. 

Fuom 

C. P. CAIIMICHAET., Esquikk, 

Aeal. Secy, to Oovt of f/te N. IF. Pronncea, 

To 

J. W. DALRYMPLE, Ksqdike, 

Ojfg. Secy, to Qovt. of India, 

Home hcjHiriment. 

Dated Agra, the \2th January 1856. 

Defvbtment rr.'nuc W«jhk^, 

Prni.in. 

Sir, 

Tx continuation of Mr. Secretary Muir'.«? letter. No. 2658 A. 
dated 26th Dccfunbor last, I am dosirod by the lion bio tlm Lieutenant- 
Goverijor to forward, for tho inforlnation of the Most Noble the Governor 
General of India in Council, llic accompanying copy of a Weekly Pro- 
gress Report, ending Docenubor 15Ui, of tho survey of the ironworks 
in Kiimaon by Mr. W. Sowerby, Engineer in cliargo. 

I have tho honor to bo. 

Sir, 

Your most obodiout servant, 

C. P. CAKMICIIAEL, 

Asst, Secy, to Govt.j N. IF. Frowtees* 


Agra, 

The 12th Jam/uary 1856. 
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‘DiKcororioa on the Koa- 
ftilb Jlivrr. 


Beyond the Ko3»iU.'i. 


(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progbkss Rkpokt of Survey ending 15th December 1855. 

The District from Munsaiuce to the banks of tho Kossilla has been 
a^jiin gone over, and the result is a most complete 
proof of the existence of an immenso abundance of 
irou-stuno. Tho Hills called tho Ookulkoe Doong Hills on their South- 
ern slopes is literally full of iron-stone from the lowest valleys to tho 
l)ight.*st peaks. TIilO bod in situ was noticed particularly in a ravine a 
little to the West of Choopra ; also huge blocks of it in all the ravines and 
hill -sides, inspected right up to the Kossilla. Tho specimens obtained, 
however, is not of a very ricli ijuality, )>iit good useful iron-stone. 

In tho same Hills lime stone has been found of a good quality. 

Beyond the Kossilla, in the Dungar Nuddee, about ouo mile below 
Mohan, a bed of the same description of ore as 
that found at Boejapoor has been discovered. TJio 
bed is seen to a length of about 120 feet, and to a thickness of 20 feet, 
the floor of the bod Tiot being seen at that depth. In tho same locality, 
the white fire-clay has been found, and at a short ilistance Jime-stone is 
found. Further up the Valley of tho Kossilla, at Punccaloc Gliar, a 
heavy kind of oro is obtained. The bed is seen to a length of 100 feet 
and about 3 feet in thickness. In the Valley of the Kossilla a fine kind 
of loam is foun<l, very suitable for foundry purposes. 

Continuing along the road towards Ghiirar, on the Ixinks of the Ramgun- 

Br*tween the KoH^ilLi ^ed of iron-.stono is seen in a half dry stream : 

and Jlaniguiig/i. jg about 2 feot 6 inches in thickness, and is seen 

on both sides of idie stream for <a considerable distance : it is in nearly 
horizontal strata and is not of a ricli description, being the spotted iron- 
stone. This is about miles from the llamgunga. In the same stream, 
still nearer the Ramgunga, another outcrop is scon of the same kind of 

Now disoovery on tho iron-stouc. Closo to tho bauks of the Raingiinga, 
Ramgunga Uiver. obout 300 yards below tho village of Ghurar, 

there is an outcrop of the poorer description of yellow hydrated iron- 
stone of considerable thickness, and higluT u]), in a dry ravine, there is a 
bed of a better quality, also of some extent. It is of the description with 
pea-like nodules in tho stone. 

On the East bank of the Ramgunga, about one mile below tho village 
of Ohurar, and nctir a fuj d across the rivoi-, a bed of very rich reddish 
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brown iron ore has just been discovored. It is similar and equal to the 
bt\st doscription found at Loha Bhur Bhur, containing a high por-centage 
of iron. It is seen in large blocks on the hiil-side for a distance measured 
down the slope of the Hill of 50 3 rards, and of considerablo width, and 
the bed in situ Ls clearly seen, sticking up out of the surfaces. It is 
greatly covered with soil and detritus. The bed is also found on the oppo- 
site bank of the river, about a quarter of a mile further on; down the 
river the l»oil is agaiu scon, but it is of a j)Oorer ((uality. 

Still further <lown the river, the white iire-.clay is found, and indica- 
tions of a richer dc'scriptiou of iron ore, similar to the rich red iron oro 
of Decliouroe. Liino-stono hfis not yet been discovered in this District : 
there are liowovor indications of its lj«‘iug closer at liuud. 

llio forests ill tlio Raingutig!! and the Kossilla aro, if possible, denser 
than to [\hi Eastwards, and the timber is chiefly saul and other hard 
wood suitable for charcoal. 

llio true cliaracter ut these iron deposits having now been well nscor- 
tiiineil, it has not yet been cxnisidt;rod necessary to make any excavations 
of a great uxkni. A more detailed and careful survey will bo made on 
returning Eastw^ards. 

Tlio lower part of the Ranigunga is now being searched, the now 
hackery road is alrojnly constructed up to within 2 miles of where the 
best iron-stone, has yoi Ixiou found, and access to the mine is easy, 
file banks of tlui Ganges are now being searched, wliich river 
Tbti Giingos. b(3uuds the Province to the Westward. 

(Signed) W. SOWERBY, 

Knglmer in cluirge. 

In Camp on the Ramounga, } 

TIui VJtk DeccTiJjcr 1855. ^ 

The works at Dechoureo having boon visted by Captain Straohoy, ho 
Dedwuroo WorkK, will be abltj to report progress. 

(Signed) W. SOWEBJiy. 



P'ltOM 
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No. 995 OF 1856. 


WILLIAM iMTTIR, Esquike, 

iSei y. to GfjvL of the A*. W, Frooinces, 

Tt) 

C. BKADON, Esquiuk, 

^ccif. to the Go^ft, of Indla^ 

Home Department^ 

Foht Wjlijam, 


Dated Agrcu the IHh Fchrva'i'jj 1856. 

l*UhLlt; WoltKS l)Kl’ \HTMr:Sl', 

Tuiir io. 

Sill, 

I AM <lircct*‘d 1o fonvarcl, for sulanissiou lo ihe IVlo<t NoLlo 
tlio (loveiiior (^^‘n(•ral iii 

♦ fiv»nj, TVim. ^lL^ /IntiMl ‘j'jnl 1** l.i 

is.if*, v%iih .‘iu.l(.s.uv .Mtwl jii .|M. tlio ac('otr)j>:»riyjn" Copy of a cor- 

.Na wi. . fspon.lonce* held wit), llio Otti- 

Calling Cotiinii>».'*ioiii'r .i' Kimi.ion, ro1a.ti\c to Mr. Sov/erby’f^ gonoral 
Rt‘poii on the iron dopo^'lts of Riinnion «aij<l (»ur)iwal. 

I )>avo the honor to bi^, 

Sill, 

Your iiiosl ohr di' iit Sorvaiit, 

W. MUIH, 

iSt’c//. to iV ir. Piovinctis, 

A(!11A, } 

The 15^4 I'‘‘hnni.r jr 


(C0J‘lKS.^ 

No. 52 OF ISoi;. 


Kkom 

Cm iaix 11. RAMSAY, 

(Jomhiitisio)if'r of Kamaoii, 

To 

VVTl.LfAM MUIR, Esouiue, 

See If. to Govt of the A. W, Provinces. 


Dated Kinmtoii, the 2tul Fehruary 1856. 

Sni, 

. I HAVE the honor to forwant JMr. Sowerby's Report on the 
iron deposits examined by him tluring the course of a rapid survey of 
the lower Hills, between Chukliata and the Gauges. 



2. I liavo received a lart^ box of specimen of ores from Mr. 
Sowerby, which pending your instruction I have retained in iny Office. 

I have the honor to Ix', &c., 

(Signed) H. RAMSAY, 

Offff. Commianoner. 

Kumaon COMMII.'S OFFroE, ^ 

Ti'iC itid Ftbruury J8.>G. i 


(iKNKKATi .SU.MMAnY of the rRKLIMTNAItY SURVEY of the 
IKON l>i;i*t)SITS IN THE LOWER lIll.LH of KUMAON AND 
(!lTllll\VAIi fuom the GOL.VII RIVER to the GANGES. 

DesAhotive Di-rrAiLs. 

The survey conimonoi'd iit JJoejajxHir, about 2 miles to the East of 
iVi inp.)..!-. '*’*' River, where an excavation was made 

info the bed of iron ore, which exposed it to a 
the hness of about oft feet, the ore being a red clay iron ore rather 
fiial.le, au.l slightly ii.otaliic in apiicarauco when fractured. Tliroughout 
tie- l.e,l fu<' iutcrspcrsvid flakes of wJiite clay, and Iho under-lying straU 
is a 1. m 1 of wiiite tire-clay. About -MtO yards bevond this opening, and in 
a .11. eel lie.. « ith the Strike of the bod, the clearing of the jungle and un- 
de.- vvoed expos, ,1 a high scar, in which the hed of iron ore is again seen 
.,..t ...oppiug u, a thickno.s,s of about 40 feet. Tl.is is on the Eastern bank 
el fh,. T.cra Nu.hloc (a small half dry sf rcim.) The bed wins covered 
wif i a great d. al of surfiic.! soil, which li.is been partly cleared, and the 
s,.e.-.n...„s,.bf.aiue.l ftom it are of a better .jedity than at the point 
vv .ere tin. openmg wa.s mad.j, being licaviw, more metalUc, ami more 
.<•0 f,.,m. the tlake.s of white clay. The corresponding portion of the 
» • on 1.0 opposite side of the stream is but Ultlo expessej, being 
coverc, w,t i«ge bouldem of sand-stone and snrfiicc soil. Lime-stone is 
o .ta.nable w.th.n a short distance of this place. The Golali is a large 

AtMuchear, Popul Pokree, Puncaleo and Puttepoor— all in tlio 
Chowiiiiiia. neighbourhood of Chownsilla — narrow Ix-ds of 

seldom nv i- o inferior siliceous looking ore were found, the beds 

nTiT '"»» to u >0 
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r.^liaBbur ULitr. 


From fiirthor f*.\ploration.s at Lolia Bliiir Bhiir, it now becomes 
apparent that lliero arc two dislinct beds at that 
pljiciv The Webern part of the iron bed is a 
of Imlrab.'d brown iron-stone, and tlie Eastern part, Avlierc a portion 
was supposed to have siiddt:!] down the Hill hixlily, is in fact a lower 
]»f<l of iuoi o compact brown irou-hlotic : the upper bed is again exposed 
ar. Dornil Klnii-a. 

d'hc iulerincdiato space betwf foi Loha Hlnir I>1nir and .Di'chonroe ba,s 
n. twx'ii I.t.liri i'.’inir bc(‘.n cif'ired of jongii , and tlio result lia-' been tlie 
l.iirrand I)pr]i-,nr- «*, C\j)o.SUr.j of bllgo UlHS: es rich eoillpacf. luoAVll 
ir.m-stnne, and tlv* bed </> at se\./ral o! U) s t<> tluj W'-stwo.] of the 
villa-Liiiof Uhooiika, d'ho masse.': an* sreii f«*r a. di tan.*'' of inonj Ihan halt 
a mile, si'ine of tln-se m!iss*-H being inanv loij?> in weight ; they to 

be the (‘liter (-‘dgc ol thobed brokt-n up. Tlieiiicto l)eeIiein’(M-, a di'-ra.nee 
of about 2 IlieO' i.s an int'-real ^aIii re but i-oe s'^ciui-ais iiave 

been obtained, and thosi' of an mbnaor fjuality cianiiig from ii.oro'V 
bod.'. 


A shaft lias befui .si.ok at. ])t.M*h(*nr(‘e in the ]a*oa«i open ravine lo a 
'h‘p(h of a'lonr i.S fe'*t The fiis^ 12 fe( r l/lovv 
ihe sart.'M’i* ISO very r-ompaefc and rieli h'*il ot iron- 
slot]''; aftenvard" Mie lad l.eeom'*.^ like that a< Eoejefiooi, with liikt -• of 
whin I'hiv' iiiii'Tspi r.'. '■*, .Mini f ho wdiite ehi Ix/ccnnes mere fri'ipieiit . tuid 
the ore ji('ovi*r a •» t*io -h,''*; eontinne., dowovVai'd. jVh''v( tl: • non be'f it 
l)eelioi(rei‘ are aliiTiiale be<ls <»f 'vhiti. .vain*-sf<ine, u '1 teiinginr is eia\, 
v.di[f(; fire-cla\', and iirf v j»ersi'd in tli** .''Ond snaie are v<tv Hiin and 
phorl .<( .nn.s of ilgnific eo.d Abo\(; the whifo .-am! ‘lom\ high up in the 
Hill, a in d of C'aoj -el brown irou-stom ioond * it i,-. (\\po. i d in large 
miUjSes at the smdaeo, the o.e is (,‘xactly similar to I he !». (| ;o, L^Jia jJhnr 
niinr, .and .still iiigi.er up in tin? Hill, .i!)o\e liiis laMl, other bi'-ls of infe* 
rii.r iron -.-l one an* ibuml. The.se latUu' b«;d - ar*:* j.a.rro'.,' and arc in the 
3 "tdlow niieae.i uos formation. Ki,h«‘r up the, Bo(‘r Nuddeo 

i-'-viiral ferrngiucus be<i.s arc fe-iiiid ; they an- ehietly liowevcr i‘‘d friable 
oiay .Mniies. 

'Iho sptviniens obtained from the Hills between the Boer i^uddoe ami 
p.»-Ii.,nu'.-u* till*. Hub- the Dcibka arc chielly (,f a.n inferior eharacter, 

^ found in small blocks near the Milage of Shail and 

CUigaroo. Coining^ from uurrow beds, tlic Hills U»tc retreat considerably 
lo tho North\v«ard, 
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Du^k.i tv K<M. 


I’ 


Aft n* cro^sint; f.lu' Diihlca Niuldoo, near a villarTC called Oliiitioorali, the 
iroii-.^lono i.s seen a short distance up a half dry 
ravino, aiiil from this point in a nearly North- 
wi strrly lirciMion tli.^ Is d is .suoco.vsively .se<m out-croppin;^, sometimes 
t'» a <’ijnMd*:ral'ii‘ iliiekiiv ss, uiid at utlier j»laces only small blocks are 
seen on ila.* sin r.u;<.\ 'J’lu se out crops aud bloi ks coniinue up to the ravine 
a little to the North ol’ the village of Umraiheo 
((Jlinra Kdt,) \, hero luo^o t(KIss«\s cover the hill- 
side, and near tih* s:nu** place in a diy ravme the bed i)i aiiii is seen 
to .t iLii lviu >»s uj aljoiit Hi) f(.*et. 

Krjiii liiuradi*.*'.- t*? ’lie 15;im inee Nuddc' (ik trlhulary of tlin Kiiehereo 
t .i uail..-. i.. th. iiiM.i- shle of Pat Kdt ) Mocks of the irun- 

i.. It;., r, r.a iv a stoio^ aiij found in the ruimi‘r«mii raviniks and on 

the Hill ; ;uj 1 low down in the* IJamanee Nud«K-o a bod is cut 

and so*.*ii In iu the .sand-stone. Owing to the dense 
jaM;le .ml sod liu* pr.*.ci.se ihickmss could !iot be {ascertained, 

'I !io oi.’ .il 111 ; ihe. wliot: of this Dl.stiict is of the same chaiacter Jis at 
1 j dn IJluir (J'.iar, u mi Ay. a brown clay ore, heavy iu the hand, aud the 
li.iclno .‘^h'di’.ly ima.i.lla*,, sonndiines vmy much so 

LiiiK'sio'ie (laei) is olU'iiualde in this locality, a wall r»f \l was 
j . .j, no!ici«l iu the Ivuddarco Nud(l^^e, near Um- 

failn*e. 


'll. - J);d»ka Ixiv.'i-, at llm upper part of it, might bo suiheient 
M.-i f lI i'i> to fliivc the inachiucry for ;r couple of bl;Mt 
funiaccs. 

I ho <)u:i,ntd^ <)1 wat‘T in flm Kitcheree Rivct, near the* Secta BiinriLo 
V'ativ it] ihii -Teiaplijs, ^vvlioro two stn'miis nie<i,) would Ik* 

Ivif< li'-i'i .) jti , I*. Till 

(itintl.! III! vUo year r-.uii.l to drivo i/i ii-lunciy (i,, 
(our U.'tef luriiaoos. Tliis i)..iut is alwut 2A miles Soulli oi' llm iron Ij-j.I.s. 
On tlio ;ji,utly sloping cullivatod grouutl, Soulli oriVit. lv.jl, tin* .»r,> 'n 
I'.it K..t. Tlio proper p..Mtioli of tlie deposit luse 

• woiilii be considerably beneatb tin .suifuer. 

\ lit'l.- to the North of I’at Kbt, at acousidciable . tevai.ioii, tiiere 
a km I ol leinigiimus killas, with occasional sni dl block ; oi'nch, bui v ly 
. . J.wtory iron ore, but nothing likoa Ited or vein was r-onic upon. 
l<e_, iiid J at Kot Westward the Hills ojnlaiu iron-stone, a.: unlieatod 

I’it K.jt to Chora Ki t. Wocks on the surfot.'o. Tins coulioue.-' up to 
Bhora KOt, 
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At Lahce Biileon there was found large masses of highly ferruginous 
BhoraKOttoI^ee Bu- quartz, with bits of rich iron-stone, sometimes of 
a bright red color, resembling cinnabar, for which 
mineral it might easily bo mistaken. The (juantity obtainable is very 
oonsiderablo, but it would be found refractory in the blast furnace ; it 
msy however become exceedingly useful for mixing with the more fusible 
ores. These masses of ferruginous quartz are found at a high elevation. 
Up the Kuttulea Nuddee, in the same locality, there was found beds 
of fernigiuous killas. 


Choopra. 


Tho KuSbila Bibtnot. 


Rich bed noiu* 


Continuing in a North-westerly direction, iron-stoivo w^as found in the 
numcro\is ravines and hillnsides arouml Choopra, 
Muns;iincc and Mooluguree, right up to the Kos- 
flilla River. Beds were particularly noticed in a ravine a little to the 
West of Choopra aii<l at Moolugurotj. The Hills called Ookulkce litoong 
Hills, on their Southern slopes, are literally full of iron-stone. The beds 
exposed belong to the upper series, and are not thick, seldom exceeding 
2 feet in thickness, and the oro is nf»b very rich, but good workable ore. 

Lime-stone exists in the same locality. Beyoml the Kossilla River to 
the West, .nt a distance of about half a mile from 
the river, and about one mile below tho villiigcj of 
Afolian, in tbo Dungar Nuddee, (a dry stream,) a 
bed of rich red iron-stone is seen expo.sod for a length 
of about 120 feet and thickness of cabout 20 feet. The ore is a rich rod 
clay iron-stone, procisoly similar to that at Dechoiiree, with a small 
portion of white clay'intersjKjrsed throughout the bed as at Beejffpoor. 

Iron-stone was also fuuad near Funoadh, on tlie Kossilla, below Mo- 
han. There was a great deal found lying in blocks 
on the .surface. 

At Chookum, above Mohan, on the Kossilla, a 
narrow bed of metiillic-looking iron ore was found. 

The white fire-clay is found in the Dungar 
Nuddee, near the iron l)ed. 

Along the bed of tho Kossilla River, an excellent 
loam, suitable for foundry purposes, was noticed. 

Lime-stone (tufa) was also found in the same 
locality. 

The water power of the Kossilla is very 
great. 


Punoadh. 


ChiK)kuin. 


Fire-clay. 


Loam. 


Lime-stone^ 


Water power. 



Tw»j inilofl 
Ohumii. 


bolow 
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Following the road to Qhurrai (on the Ramgunga River) beds of red 
ferruginous clay and white clay are exposed, 
Roadtoahurrai. especially just beyond the Dungar Nuddee; and 

in a half dry ravine a bed of the poorer kind of iron-stone is seen for a 
oonsiderfible tlisUnce : it is about 2 feet 6 inches in thickness at the out- 
crop, tlie stratji being nearly horizontal : this is about 3 miles East of the 
Ramgunga ; and in the same stream, still nearer to the Ramgunga^ other 
beds are soiui out cropping of the same kind of iron-stone. 

Close to the village of Ghurrai, at the eilgb of thti River Ramgunga,' 
there is a bed of very poor y<;llo\v clay iron-stone, 
Ohurmi. appears to be of considerable thickness. 

A litilo to the North of tjie village of Ghurrai, high up in a dry 
ravine, tlu re is to be seen a htnl of iron-stone, about 4} feet in thickness. 
On the East side of the Ramgunga, an»i near a ford in the river, 
2 miles below Ghurrai there is a bed of rich 
reddish brown iron-stone, similar to that of Loha 
Bhur Hbur. Largo blocks anj visible on the bill-side, nearly down to tbo 
water's edge, ovi.t a distance of about 200 feet, and the bed 9itxL is 
scon stic'kiug up at the surface. It is greatly covered with surface soil ; 
tlie b(Ml is also found on thf* o]>posite side of the river. About a quarter 
of a mile further down the road the same (or another) bed is again seen, 
but of nitlier poorer quality. 

AIxmt ono mile further down, in a ravino to tho East of the Ram- 
gunga, bc^d.H of wliito fire-clay are found ; also the 
Firp-<lay. highly forruginous red clay, similar to tho 

Jb>d clay. ovtulying the iron ore at Dochouree. 

Lime-sbiiie is obtainable in this loc^xlity. hVom the village of Ghurrai, 
the Ramgunga runs in a nearly North westerly 
direction ; tlie Hill slopes and ravines on the 
Northern side of tho river are full of iron-stone ; but on tho Southern 
side of the river there are no indications wliatever of iron-stone, from a 
point 5 or 6 miles below Ghurrai to opposite Box- 
sur (a timber-cutting station). 

Crossing the Ramgunga^ about half a mile abovo Boxsur, on the 
BoMur to Choulcher- road to Choulcherree, (a timber-cutting 

station,) about half a mile beyond the river and 
about a quarter of a mile from the village of 
Simulkurree, the brown iron-stone is seen in 




Patlccdoou. 


Simulkurrasi 
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manssos on the hill -side, along which the road passes. The walls of the 
ruad ai’o partly l)uilt of it, the distance over which the blocks are seen 
IS considerable and appear to be lying iii a line about North-west and 
South-east. 

About 2 miles further on the same road, beyond the Hill over which 
it pasocs, iu a half dry ravine to the North of the road, a bud of compact 
brown iron-stone is distinctly visible to a thickness of about 30 feet : 
the ravine in which it is found is a branch from the Pulaen, down which 
access to the Raingunga is easy. 

Further on the same road, about one mile, blocks of brown iron-stono 
are visildo, ainl wore beiiig dug up to ^lake tbe new road. The bed in 
situ is cxpo.^cd in an adjac.sMt vavdn<.‘. 


Miillanoo. 


Still further on, in the Mullauc 30 Sot, a narrow bed in sitn is exposed, 
and large masses in the bed of the river. This 
ravhio is the route which tini proposed new road 
from Choulcherroo to Boxsur is to take for bringing down timber. 

Beyond the Sumaivoa or Pulaeu Nuddee, wdiiel) passes close by Choul- 
( iicireo, the surrounding Hills are full of irou- 
Choiilchcrrc. . sioin>. A btid 1)1 situ was noticed in a dry ravine ; 

it was about 3 feet iu thi(*kiicss, and masses on the hill-sidos. 

The water power in Mie Piilneu Nuddee would probably be sufficient 
for two Mast furnaces, during the greater i>art 
of the year. 


PiilaeTi liis'cr. 


The road from Choulch<*rreo to Kotree, on the Sona Nuddec, takes a 
very circuitous route, and passes through the conti’e 
ClioiilcKoirooioKoti. e. p^fjpg Dooii. Ou this road l>eds of iron-stone 

are seen exposed hi sUu, in the sand-stone formation, and masses on the 
Kilrfaco are come uj)oiL at almost every step, the masses sometimes conti- 
nuing for upward.s of a mile, tbe ore being a good workable iron-stone, 
sometimes exceedingly li ;avy in the hand and rich : this continues quite 


up to the Sena Nuddee. 

The Hills around Kotree are olso full of iron-stone. Mavises, many tons 
ill weight, are found lying on the surfiuje on the 
hillsides and in the ravines: this is especially 
the case near the village of Kharce, whore masses were seen lying on the 
surface for -a length of about 200 feet and a wiilth of 90 feet : also, in 
tlie coiTesiionding Hills, West of the Sona Nuddee, similar masses were 
Qbserved, . 
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The Sona Nuddce contains lut little water at the dry season of the 

Srtiia Nuddeo probably just sufficient to drive a small wheel 

Water Tower. for blast furnace. 

At Kotdwara, on the Koh Nuddee, several beds of brown iron-stone 
^ ^ are visible in the saiid-storitt fbrniation, and blocks 

of it are found lying on the hill-sides, especially 
at a i^oint alnmt a quarter of a mile above the village. On the road-side 
to Sccrinuggor, beds of white fire-clay are also scon exposed in the 
high banks of the river close to the village ; also red ferruginous 
clay. 

About a mile beyond Kotdwara to the Westward, up a ravine at pro- 
tr 4 Tint dry,\n a high scar, a be<l of compact rich 

brown Vou-stoiie exists — it is about 3 feet in thick- 
ness at the outcrop, and is exposed for a distance of upwards of JoO to 
200 foot. Masses of it are found lying in tho bed of the stream. About 
TiO feet above this bed, in the Siime scar, there is another bod of a reddish 
brown iron-stone, ratlier pooler in quality, but good workable ore — it is 
about 4 feet in thickness. In the same ravine tlie white fire-clay and 
tho reil clay beds aro also found. 

Lime-stone (tufa) is obtainable at some little 
distance further into the Hills. 

The water power of the Koh Nuddee would be ample at all times of 
Wniev power of tho thc year for driving machincTy for two blast fur- 
Koh^J.iddee. naces, and the high banks on each side of the 

river are well suited for sites for tlu^ furnaces. 

From Kotdwara to Lol Dak, iron-stone, of an inferior kind, has been 
found iu almost every ravine crossed, couiiilg from narrow beds in the 
sand-stone : the whole of tlicse ravines are dry, or nearly so. 

Around Lol Dak, beds of a good workable iron-stone were found, 
Lyl also red ferruginous clay beds and white fire-clay 

by the side of lh») Kowason Nuddoo. 

The water power of the Kowason Nuddee wculd probably be sufficient 
Tho water power of the ^0^ or two blast funiaccs during a greater 

ItoWdSOll. .1 O o 

part of the year. 

In tho Mittewalleo Nuddee (which is half dry)- to the West, of Lol 

Mittewalloe Nuddee, ^ beyond this the 

Hills appear to contain a gioat quantity uf iron- 
stone, as indicated by blocks on the luU-sidos and in the ravines. 


Llmt'-stoue. 
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T.ll NurldfO. 


* The Hills to the North of the village of lUundil (6 or 7 miles from 
the Ganges) were found to contain iron-stone, but 
chiefly of an inferior character. The ravines wore 
full of large blocks coming from the upper nan*ow beds, and in a ravine 
about *2 miles from the Ganges, West of Muiidil, blocks of iron-stone 
were found in abundance, not veiy rich, but a serviceable iron-stone. Occa- 
sional bits were very rich and heavy. Following this ravine high up in the 
Hill, three distinct beds were come upon of atliickness varying from 
1 foot G inches to 2 feet 6 inches^ :they were exposed only for a short 
distonce. . 

In this locality the white sand-stone was found ; also the red clay beds 
indicative of a richer description of iron ore, but no rich bed was found 
actually exposed. 

A little above Choree Ghat on the Ganges, a small stream empties 

^ , itself into the river, coming from the ncighbour- 

Tbe (iang»"s. ® ^ 

hood of the village of Tal. Proceeding np this 

stream for about 2 niih.'s, the Hills on each side 

T.il Nufldfo. 1 . . , - . t . 

become stt!op and precipitous, the formation being 

a compact clay-slati*, in which are found beds of ferruginous killas and 
alnin shales. In a dry ravine ruiuiing up the hill-side, on th(3 Northern 
bank of the stream, masses of very heavy rich rod iron-stone Avero 
found for a distance of about *300 feet measured uji the Hill slope. One 
mass ammigst many was found, weighing about 200 lbs., and contained 
about 70 per cent, metallic iron : it was forwarded to the Roorkee 
Works. This kind of iron ore is usually found in veins in tlie older for- 
mations, and juilgiiig from the masses on the surface, these veins must be 
of very consideral)le thickness, but owing to the immense amount of 
detritus on tlie hill-sid<3, no veins were visible. The removed of this sur- 
face soil and detritus will bt; a Avork of considerable labour, and the sub- 
sequent mining of tlu; ore very difficult and expensive. The ore is also 
refractory. 

The ferruginous killas contains but a small per-centage of iron, and 
would not be worth smelting alone, but iniglit become useful for mixing. 
The beds are of considerable thickness. 

Several other beds of a ferruginous character wore also found up 
UiU stream, but no bed of iron ore. 

Lirne-stone in masses were also found in the 

Luuo'Stono. 

same stream. 


a compact clay-slati 


Limo'Stono. 
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ITiirdwar. 


In this ravine were also found several veins of carbonaceous shale (or 

CrbonaoeouB «h>le in mineral block,) a portion of which was rained, and 
TalNuddep. it appeared to be continuous. It is mixed up with 

crystals of alum, sulphur, white jiyrites, and other impurities, and is of 
little or trifling value. It is found in great abundance in all parts of the 
world- The only use made of it is the manufacture of an inferior kind 
of black lead, which it resembles. 

Lower down the Ganges, near to Jumnea Bagh, small pieces of rich 
iron-stone were pickctl up, and the Hills on the 

Jumnoa Bagh. Southern side of the stream were searched without 

success. There was found a bed of inferior white firc-clay, and the red 
ferruginous clay, but the Hills did not appear to bo a charcicter to yield 
iron ore. ^ 

Lower down, near to Hurdwar, the Hills conbiin ferruginous beds, 
wliich might be suitable for mixing with ricli ores, 
but too poor to be properly called iron^stono. 

The existence of iron-stone has been ascertained in the Dehra Boon, 

DehwDoon portion of it was included in the present 

survey. 

Returning to the Eastward from Kotdwara to Kliaiagurh, the lower 

KoUwaro to Khala- Hills adjacent to the Plains wore found full of 
giirU on the Ramgunga. iron-stone, chiefly of a goo<l workable descrip- 
tion ; masses of it were found lying on the hill-sides and in all the 
ravines, more especially at a point along the road, about half a tnile to 
the Westward of the village of Dohulound, whore 
huge blocks of heavy brown iroii-stoue are to bo 
seen lying on the hill-side, the Hill being apparently a hill of iron-stoiic’. 
This point is about 6 or 7 miles West of the Ramgunga. In this neigh- 
borhood there is also plenty of white tire-clay and tlio red ferruginous 
clay beds ; also lime-stone. 

In the neighbourhood of KhaJagurb, where the Baingunga enters the 
Plains, narrow beds of inferior brown irou-ston^i 
were found, the greatest thickness of any bed nor. 
exceeding 2 feet, nor does there exist any indication of better beds bolow 
the surface. 

h rom the Bamgunga up to the village of Berana to t.ho Eastward, tho 

Bei-ana. lower Hills are full of iron-stone of t he inferior brown 

kind, as indicated by blocks of it on the surface. 

U 


Dohulcund, 



r 4^ ) 


TTp ilip P5i*rana Sot, at a distance of about 3 miles, large masses of 
brown iron-stono arc found in the bed of the 
stit\iin ; tl icy are of good quality and apparc.ntly 
coxning fn.)ni a brd of no inconsiderable thickness. The precise position 
of the bed and Us thickness could not be readily ascertained. 

Along the road to Ltd Jhung Eastward, the hill-sides and ravines 
wore found to be full of the inferior brown irou- 
stone, anti a short distance up the Sot, at Lai 
Jlning, a narrt/w bod was notict^tl, the spetdmens obtained from it not 
b( ing rich. Here were also fouml white and red clay beds. 

A little beyond Lai Jlning, on the hill -sides, masses of iroii-.stone of a 
good workidile tpiality were fonntl ajiparontly coming from abed of some 
thickness : thckic blocks wr rc olK-^crvcd to be continuous for a distance of 
about '2 or 3 milo^-s nearly up to the village of Dchla. 

L^p the Sot, at Dchla, a b‘ d in. situ was seen of about 2 feet in 
:<dvucs‘'\ In a high scar on tho Ea.st side of the 
stream, near the village, tin) bed is exposed for 
some distance, l>nt it a|)pcars to be a good deal disturbed and broken up- 
Bcyimd l')(.hla (Jut small blocks of common brown iron-stone ■‘verij 
found for a distance of 2 or 3 miles towards Rain- 
1 t haniTuig^ui. j)ug^ri,r Approacluiig tljat place tho liiils become 

low an^l in* indications of iron-stone were found. 

The Districi fnnn Uaiiiiiuggni to Dechunrec is a series of low uadu- 
Kauiiiu.'' It vj iJoe’icu- hitiiig bills and <loons, scclitms of which, to a 
goofl depth and length, arc seen in crossing the 
Ko.s.'.ilhi. tlx? Kifclirrct; and the Dubka Iluxa’s. 'J’ho sections fcccii are 
chicHy al It. mate sirata of giavcl, with round e* I boiddors, beds of soft red 
sand-stf>iic, aii'l x h;a<l < .niglonicrato of lime, gravel, and boulders; the 
beds lying ni arlv horizon ta.l. ^I'horc are few or no indi<3ations of iron- 
stone ill this .District, imr up the K.ossilla as lar as Duckoohic. 

Oeni:iial Remmiks ox tuk Tuon Dkposjts. 


The true character and disposition of these beds have now boc'ii pretty 


General reraurk.'*. 


V ell aJrc rtained ; tlioy belong to a <*lass of ores, 
the niiiuaalogical t(*rm for which is liinonito, em- 


Cbaracter «f bo Is. 


bracing tin; lower red clay ores, approiicliiiig tho 
charaepjr of a lieinatite ; the other beds being 


compact brown iron ore, hydrated brown iron on*, and the upper and 
narrower beds being of the charactt.i of bog ores, originally formed 
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under water, and subsequently upheaved into their present elevated 
ix^sition. The ores from the upper beds arc frecpumtly cellular, and the 
narrower beds are chiefly formed of nodules of iron, mixed up clay 
a small j^roportion of lime and silecious matter -they also sometimes 
contain shall flakes of mica. The lower beds of red ore frequently are 
found to have flakes of the adjacent white clay interspijr.scd tlirough 
them. 

The lower beds are of unexceptionable quality, containing a high per- 
centage of metallic iron ; the upper narrow beds 

Quality Ot bo(U found valuable for reducing the richer 

beds ; and what renders tliem more suitable for tliis purpose is that they 
contain a largo proportion of^lLine. The red fmruginous clays will also 
be found valuable for mixing with the richer ores, the latter being 
goiuTally ton rich to be smelted alone. 

Tlie mining of the ore from the lower beds will be found exceedingly 
easy, being generally so near the surface and fre- 

W'U'kipfj 01 tlio VkkIs. - , _ , . 

quently quite above it. i he narrow beds nro m 
a compact micaceous sand-stone, and will be rath(3r difficult and expensive 
to woiks 

Tlie.-e ores are precisely similar to the valuable deposits so expon- 

r„u,p.’irativo . Varactor lively workcl in many parts of Kurope and in 
ofilu- boil.-. United States of America, and ili«'y are also 

ef the same character as the ores found in the extemsivo mineral 


fic'lds of South Africa recently investigatcul by myself, where they aii3 
found overlying a valuable coal deposit. 

Commencing at Beejapoor to the Kastward, the lower bed of red iron 
disposition of orb is exposed ; it is a;'ain seen at Dcclioureo and 
near iloliaii on the Kossilla, heyoud wliieli point 
to the Westward it is nowhere .seen actually expi^-^od. Tlie' thick bods 
of brown iron-stone are however well developed at many points along 
the whol(} of the lower Hills. These beds of brown iron-stoue are but 


little seen beyond Kotdwara, where they are however well developed. 

From this it would appear that there had been a general uplioaval of 
the beds by a disturbing force coming from the direction of South-east 
■and follovying a North-westerly course, the disturbij)g force gradually 
Ijccomiug less powerful as it continued Westward, or what would produce 
nearly the same phenomena, there may bo a general inclination of the 
country- at the foot of the Hills towards the Eastward. This view is 
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supported by Ibe researclies of Lieutcnant-Cyolonel Drummond to the 
East of the Golah, where the hetls become richer, more compact and 
better cJevelepe<l than at any point to the Westward. 

Tlie accompanying longitudinal section will give a general idea of the 
ilispositioii of the bodsw The section Ls merely as- 
‘ • sumod, having no instruments to ascertain their 
relative elevations, and the maps of the Districts are generally very 
inaccumte. The beds are shown horizontal, in all likelihood they will 
be found to be undulating. 

Section No. 2. show.s the position of ilic beds with reference to tho 
higher ranges. The general dip of the beds is about one point East of 
North, at an angle from 1 5*^ to 45®. 

The supply of iron-stone along these lower ranges is so great, that it 
woxilJ lie utterly impossible to give any approxi- 

Siipiilj cf iron-stone. calculationa An idea of the size of the bods 

will lie best formed by comparing them with the vast mountain range of 
wliicli they form a part If works are established on evc'r so large a 
thi’V would, in the course of ages, produce but a feeble impression 
Oft tilt ht'il.s. 


Siipply cf iron-stone. 


'I'he whole of the deposits are <tuite accessible by moans of waggons ; 

tramways would make them still more so. Tho only 
A|vei,.sii'ility oi tiio tU- limit then to the production of iron is the supply 
of fuel. Tlie fore^ls along the whole Province are 
* as dense as possible, in fact nearly in a state of nature 
‘ which, in a nearly tropical climate, is something very 

great I’liey ai e u nout, except in a few places, and they extend as low down 
as Ramnuggur on the Kussilla, Khalagurh on the Kamgimga, and below 
JuTiiiiea IJagh ou the Ganges. The greater part of the liiuher is of a qua- 
lity most .suitable lor making cliarcoal, much of it being said and other 
hard wood. There is a good deal of timber, which is not so .suitable for 
making charcoal, but would be of value for supplying steam power to 
work the b).ast furnaces, whore water power was deficient 

The establishraoiit of a few blast furnaces in the neighbourhood of the 
timber-cutting slations would use up tho fuel cut from the trees, the 
branches being of no value an timber, but excellent for charcoal. 

Taking the quantity of timber in tlnvsc forests at a low calculation, 


The qiiautity iu^l. 


and as.sumirig that it is rc-produced in ten years, 
the forest would supply suflicient fuel to keep 
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200 blast furnaces at work, each producing at the rate of three tons per 
(lay. The total annual supply of iron would bo U2>wards of 2,00,000 toni^ 
the area to supply this being taken at 100 miles in length and 10 
miles in width, or 1,000 square miles. 

The following list of specimens and localities will give a comprehensive 
idea of the number of beds and their relative value. 

(Signed) W. SOWERBY, 

Engineer in charge. 

Dkchouree, ) 

The 30iA January 1856. J 
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DllABUR TRON ORKS. 

LI8T of SPGClMKNd, WITH UkMARKB. 


liOCiility. 


Kemauks. 



r \ 

Beejnpoor, . . 

.... 

1 






1 3 

1‘epiil Pokroe, 

• • • 


4 

lifuchear 


O ^ 

5 

PuiK-dee, • • 




Ditto, . . . . 


1 

7 

Chow nsillci, . . 

... 

f 

8 

Bhoomka,.. .. 



1 ® 

Ditto 



hrt 

Declionri'c, . • 

’’ 



A Ditto, .. .. 



(11 

Ditto, 



12 

Ditto, • • • • 


• 

13 

Ditto, ,. 


M 1 

14 

1 Ditt^i, . • . • 



15 

j Ditto, .. 



Hi 

1 Ditto 



17 

j DiUo 



!18 

j Ditto, .• 

• , 


|Pd 

• Ditto, .. •• 



1 ‘,'0 

• 1 htto, • • • • 



Heavy and ricb. 

Tiifaeeouti limo-filouo. 

WoTkalilo, 2 feet 

3 feet W, elaycy and poor, good for mixrng. 
Micacet^uK, &iudy an<l poor. 

Jiog on*, workable. 

Nari’ovv bed, poor, but workable. 

Good ore, voiy serviceable. 

Poor, Ijiit Hei-v!Cenble. 


; Sliait,. 1 
tjJn;^.ire«', .. 
. iJhut-cM trail, 
■Ditto, .. 


. From bloekrf on Hiii*iace very rich. 

, Ditto ditto, rich. 

, Ditto, calcined. 

, Wliito t<aiid stone. 

, Ited ferruginous clay, useful fir I'Cibieinu' 
, White tire-clay, rmpiiivs wadi prei»arijig. 

, High up in the hill, good ora 
, Ditto ditto, liydrnlod ditto. 
i>it.to, poor boq oi*e, 

Olayey nlafe, w'ith staiim of iron. 
Liijie-ijtotic from Dechoiirce, goo«t. 

Surface, tpoeimeii p>or. 

Ditto, tliito very poor. 

I Workable on*, very fair. 

(J la} oy, w • » rkable. 


IjMmili.ie, .. 

Ddto 

Ditfo, .. 
Ditto, .. , 

Pat Kot, 
Ditto, 

llUujra K('it,.. 
Ditto . 


rlS 

0(5 

37 

I I 39 
td do 
• 41 


(Jhaib'c Pahar, . . 
(.dioopra, . . 

Moola till ir.’c, .. 
Diingar Xuddoe, 

Ditto, 

[*auo.vl, . . 

(Jhookam, 

Choojtra 

Kusailla, • ■ 


^ r 43 (ihiurra, .• .• 

o I 44 Ihimgunga, .. 

Q 1 45 Ditto, .. .. 

£ I 40 Ditto, 

*4 I 1 47 Ditto, •• •• 

^ Box.-mr, 


(loud workable ore. 

Ditto ditto. 

J^itb) ditto. 

Poor, but workable. 

I- VrniginoiiH quartz, refractory. 
Itefnicbiiy. 

Ditto, . 

Uitw, jQ™'-''''- 

Poor, but workable. 
l>lUi), ilitto ditto. 

Ditti^, ditto, much on surface, 

Ho.-ivy ri' Ii mil iron «,re. 

White clay iiitersjiersed, 

1‘ oor, uiiieh oil aurtace, 

Workui’le small bed. 

Jjimtj-rttoiiB, tufaceoua. 

Ditto <\itto, 

4 leet bed, poor but workabh*. 

•Small IjCfl, poor. 

Ditto ditlf>. 

Below OhurmgoiMl workable ore. 
Lime-stone tufaoeou.s — M. (ihiirrar, 
F ail*, workable, much on surlaco. 



Ramcusca, G.L?;rtES. Rowa-san Kot. lion. Sosa. Talaes, Ramglsga. 
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p 

Locality. 

49 

pAileo Doon, •• •• 

r.o 

Ditto, ■ 

6} 


0‘2 

Ditto, •• •• •••• 

53 

Ditto, 

64 

Ditto, • • • • • • • • 

55 

Choulchorroe,.- .. 

56 

1 

Ditto, . . 

67 

Kai-oe, 

6S 

Ditto, 

59 


•jO 

Ditto, 

61 

Koldwara, •• «. 

62 

Kotdwara, 

63 

Ditto, 

64 

Ditto, • • • • .... 

65 

Lol Dak, 

66 

Ditto, 

67 

Ditto, 

68 

Ditto, •• •• 

69 

! Mimdll, 

70 

1 Ditto, 

71 

Lluiiuica Bdgh, .... 

72 

'Ditto, 

73 

Ditto, •• •• •«.. 

74 

Till Muddee 

75 

Ditti», a, •• .... 

76 

Ditto, • • • « « • 

77 

nitt<», •• •• •••■ 

78 

Ditto, . . • . 

7y 

Ditto, 

80 

Ditto, 

81 

f^itto, 

82 

Kotdwara, 

83 

Dohulcuud, .... 

84 

DitU), . . . . , ^ 

85 

Khalngurh, 

86 

LolJhuug, 

37 

Dchki, 


Remarks. 


Ditto 

Ditto 


ditto, 

ditto, 


1 


1 


A kind of bog oro, i)o<)r.’ 
Heavy, rich. 


Much f>u flurfac^', good, WfU’kublo. 
Ditto heavy, workable 
KcfrrtBtory, but workable. 
Workable. 


Very Bcrviceable iroii-et-one. 


Vory excellent, fterviujiablo ore. 

White fire-cliy, 

Workable, but poor. 

3 Ibet bed, poor. 

2 feet ditto, ditto. 

Ditto ditto. 

Poor, 2 feet 6 iuches. 

Poor, small bod, contains lime. 

Ditto ditto ditto. 

A kind of bog ore, rich spociuion. 

Heavy imd rich, but I’ofrdctory. 

Ditto, but not rich. 

Poor and refractory. 

Ditto ditto. 

Rich, heavy and refractory, broken from the large nw 
sent bj Koorkeo. 

Rich, but refhictory. 

Killas, poor. 

Curbouaccous Blialc impure. 

Ditto ’ very impure. 

Lintu-stoue tufaceous. 

Liguitic coal 

Gootl workable ore. 

Workable ore. 

Poor. 

Wt)rkabl 0 irou-stoue. 

Ditto ditt«). 


Dechouree, 

Tha 30«ft January 1856. 


(Signed) W. SOWERBY, 

Entjineer in oliaryc. 



Fbom 
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No. 994 OF 1856. 


WILLIAM MUIR, Esquirb, 

Sioy. to Govt of Ute ilT. W. Frovincea, 

To 

(Japtain H. RAMSAY, 

Offff. Gommmioner of Kmmm. 

Dated Agra, the I5th February 1856. 

rVBMC ''VORKi DjEPARTMBNT. 

SiK, 

I HAVE the honor to acknowledge the receipt of your letter, 
dated the 2nd instant, No. 2, submitting Mr. Sowerby's general summa- 
ry of the preliminary survey of the iron deposits in the lower Hills of 
Kiimaou and Gurhwal, from the Golah River to the Ganges, and stating 
that yon have received, and retained in your Office, a box of spc'eiincii 
ores from that gentleman. 

2. In reply I am directed to intimate that tlie Lioutenant-Goveruor 
will have phiasun^ in submitting this satisfactory General Report for the 
perusal of llio Suproiiie CJovernment. 

3. You arc rctpu-stcd to take early measures for forwarding the box 
of spi'cimen ores by bullock train from the nearest convenient point to 
Calcutta, to the address of the Secretary to the Govoruinent of India in 
the Home Department. The words “ Specimen Ores from the Blialmr 
Iron Field from Mr. Sowerby,"' should bo carefully cut, or prinUd, on 
the upper cover of the box, and you will have tlie goodness to send 
direct advice of the date of despatch of the box by the bullock train to 
the Under-Secretary in the Home Department 

I have the honor to be, &c,, 

(Signed) W. MUIR, 

Secy, to Qovt, N. W. P. 


Aoka, 

The IhlhFehrmry 1856. 
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No. 1132 OF 1856. 

From 

WILLIAM MfJTR, Esqutre, 

Secy, to Gout, of the .V. W. Provinces, 

'Fo 

The secy, to the GOVT, of INDIA, 

Home Deimrtmenty 

Fort Wiixiam. 

Dated Agra, the 20th February 1S5G. 

Pnuio AVORKrt DKrARTMEST. 

Sir, 

In coiitinu«Tlion of ray letter No. 095, dated 15tli instant, 
transmit ing Mr. Sowerhy s General Report on the iron deposits of Kn- ' 
mann and Gnrliwal, I am directed to forward, for subinissLoii to tlio 
Must Noble the Governor General in Council, the accompanying copy of 
an A[)pendix to that Report since received. 

I have the honor to be, 

Sir, 

Your most obedient servant, 

W. MUIR, 

Sccy to Govt, N. IF. P. 

Agra, ^ 

The 20ih February 1856.3 


In Lm’EH No. 1132 of 1856. 

(Copy.) 

AepENDi.x TO the General Summary of the Survey of the Iron 
Deposits in the Bharur or Lower Hills of Kumaon and 
Guuhwal. 

Fx]tkinatory Notes to Section No. 1. 

The beds appear to alternate in the following order, with Imt little 

ni«po«itiouoftJiebed8. throughout the entire range. Some 

minute divisions are necessarily omitted. 

Lowest beds seen. ^re-clay. 

2nd. Red clay iron ore. 

^rd. White sand^stone. 
iith. White fire-clay (inferior.) 
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Wi. Reel ferruginous clay. 

6i/t. Will to siind -stone, with thin seams of ligiiitic coal. 

7th, Compact brown iron ore. 

8^A. Yellow micaceous sand-stone. 

9//f. Hydrated brown iron-stone. 

lO^A. Sand-stone. 

Wth. Inferior hydrated sandy iron-stone. 

12iA. Sandstone. 

Bog iron-stone (iipheaved.) 

14^/k Sand-stone. 

15<A. Very poor boggy iron-stone, 

1 6^ Sand-stone. 

\7th. Ferruginous sandy narrow seams. 

1 StA. Sand-stone, with occjisioiial bit of lignite. < 

The richer beds being the lowest are found close to the Plains, where 
the hills recede to the North for any considerable distance. The lower 
beds are not exposed, or may have been so, and subsequently denuded ; 
this is especially the case in the valleys of the larger streams and the 
nearly horizontal beds of soft red sandnstone ; gravel boulder beds and 
conglomerate are found ninniug a long way up the valleys* to the foot of 
the higher HUls. 

Between Kotdwara and Ramnuggiir, there is a sub-range of Hills, 
the lowest beds exposed being the red and white clays ainl white sand- 
stones. Tills sub-range of HilLs re.sembles in every respect tlie Upper 
Bhabur range in its formation, and requires no separate section to 
illustrate it. 

Notes on Section No, 2. 

This section gives a general idea of the position of the iron deposits 
witli reference to the higher Hills, It is assumed as being a section 
from the Ganges range to the Plains, being tho point whore the whole 
of the beds arc well developed. 

The lower Hills appear to have been formed by a succession of de- 
posits and upheavals, the greatest upheaval being at their outer edge, 
near the Plains, where the upheaving force would naturally meet with 
the least amount of mechanical resistance, and they have therefore a 
uniform dip towards the Hills, giving the beds the appearance of under- 
lying the older rocks of the higher ranges, whereas they overlie them. 
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The precise geological period to which the Hills belong, in the ab- 
sence of any fossil remains, it is not pretended to determine. This is how- 
ever a matter of secondary importance in a practical point of view. 

A more minute examination of these Hills might in all probability 
modify this section in many respects. 

(Signed) W. SOWERBY, 

Civil Unghieer in charge. 


Dechouree, 

T//^ 2nd February IStiG. 


^ (Copy.) 

No. 10. 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progress Report of Survey, for the week ending 
12th January 1856. 

Jn searching for iron-stone in the immediate neighbourhood of Khala- 
TbeRamgungjitoKha- guih, the only kind found are narrow bods of a 
poor description in the sand stone formation. The 
greatest thickness of any bed seen is not more than 2 feet. 

From Khalagurh to Beraua, the hill-sides and ravines are full of iron- 
„ ol^no of the inferior brown kind, as indicated by 

Kualagiim to Bci’iiiin. i /.• r i i 

blocks of it found on the surface. 

Following up the Berana Sot for a distance of about 3 miles, there is, 
in a branch ravine, called tlie Peepul Sot, large 
masses of brown iron-stone of a good useful kind. 
They are found in the ravine and on the slope of the Hill, for a short 
disbiiice, coming apparently from a bed of no inconsiderable thickness. 
The precise position and thickness of the bed was not however very 
distinctly visible. 

Along the road to Lai Jhimg, specimens were obtained, and a bed of 
the same kind of ore was found in the sand-stone, 
a little way up the Sot at Lai Jhung. The thickness 
of the bed did not appear to bo more than 6 inches at the out-crop, aud 
the specimens obtained were not rich. 

A little distance beyond Lai Jhung masses of iron-stono of a good 
1*1 Jhung to Dehla workable quality were found apparently coming 
from a bed close at hand, and of some thickness : 


Bei-ana Sot. 


Berana to Lai Jhung. 


Sot. 
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I)»?Iilii to J^ruruiL'^i'.r. 


these blocks were observed to be continuous nearly up to the village of 
Dtdda, a distance of about 3 miles. 

Up the Dehla Sot, a bed in situ was noticed of about 2 foot in thick- 

, ^ ness, situate in a high scar on the East side of the 

X\'Llni Si)t. 

iNiiddce, and a very short distance from the village 
[there is a small supply of water only in this NuddeoJ the bt'-d was soon 
for some ilistance, probably 100 feet, but it appeared to bo a good di^al 
disturbrd and broken up. 

Jicyoinl J^i'lda iSot towards liamnuggur, small blocks of common 
Ijrown iron-stone were noticed for a distance ef 2 
or 3 miles. Approaching Ramniiggnr the Hills be- 
come low :'.n<l kutcha, and no imiications of iron-stone were found in 
them. Q'lie pioliminary smvey to the Westward has now hvon so far 
inado ius to prove the (?xistencc of a large supply i)f w orkal di.? 
atonc through tlie entire distance oxainined, embracing an area of 
about IjOUU stpuiio miles. More detailed information is still con- 
sidered reijuisite, and the necessary arrangements have been made tor 
procuring it 

AtteDtion will now also be forthwith directed to the examination of 
liaitwaid of Deohoo- countiy to the Eastward in the direction of 
Burmdeo, already explored by Lieutenant-Colonel 

Dninunoncl. 

Tilt* clearing of tlie jungle in the nidghbonrhood of Ih chouroc and 
of juL^^ic iit Loha Bhur Bluir has t'xposod to a still furtlirr 
l^cdiomvf, . rxt(.‘nt the ilon dejiusits After heaving 1)<kIi<»u- 

reo to the Eastward, there is an interval of probably 2 miles, wlu re the 
iron-stone is less fro^^ucntly seen, aiul the .specimens obtained are poor ; 
but btjyond tliis to the Eastward, huge masses, many t'»ns iii Avoigh^, are 
again .sei,n exp.^v d on the hill-.dde, for a oousidr-rable distance ; the ore 
being of a hen^y nch <k-seiipti(ui of brown iron on'. These mas.'-os am 
seen continuous nearly up lo the village of Biioomka, where tlio existence 
of iron-.stone has Leon nieutiuned in a former Beport. The imo clia- 
racter of those deposits Inuing now been Avcll o.nd clearly ascertained, 
and the almo.st certain pr«)bai/dity of finding the ore all along the lower 
Hills lenders tin', further clearing of the jungle for the mere purpose of 
fc^earching no longer necessary. The clcanng of tlie jungle above De- 
choureo, on tho oppo.'>iio sidi^ of the river, has exposed a wall of limc- 
stouo [tufaj of considcrablo extent. A shaft is now being sunk at De- 
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cliouree to asc(‘rtaln exactly to what dtiptli tVio IcmI of irou-sione goc« 
and what iiuderlitis it. 

The smelting fufuaco is now built up to tlni top, and tlie lining with 
ftre-bricks is nearly coiniilute. Tlie length of time 

l>ioho\ivee cxpenmeii- . . 

t4j workH. absolutely necessary tbr |»r<!paring and burning 

fire-bricks has been found so great, that the smelter, Mr. Davies, has 
ill his anxiety to get the work completed used nnbnrnt fire-bricks, 
wbicli will have to he burnt in their place inside, the furnaee. This is a 
somewhat uncertain experiment, and mny lead to a failari\ unless 
vt'rv '»reat care is taken. It however shows the absolute rieeossity for 
Tiiakim^ early prcparatnuis this year for the intended oponUions of 
next working season, otherwise there is likely to result only a sneeession 
of failures. 


Water \vU**el. 


The water-wheel is far advanced, but is not yet 
fixed jn its place. 

Clurooul A stock of ebarooal is now being prepared. 

The necessity for bunding the river, ami forming re.-^ervoir.'^, has been 
Bulling the riv«r and Carefully consider.'il, aixl there appeai-s to U; sevo- 
forming reaervoirB. rarplaces where large reservoirs might be formed, 

the soil being, it is thought, sufficieutly retentive, and would doubtless 
become more so every year. The present fmaace is not however placed 
in such a position as to derive any advaTitagc from these reservoirs if 
formed. The flow of water in the river still continues ample, and 
aj)pi.':irs likely to remain so, as there has been no rain to keep up the 
ilow 'if water, and it. has not decreased. Attention will be immediately 
dire(:ted to form a temporary bund at the Itead ot the channel, which has 
t«> sipjplv the water-wheel. The plan rcc«»mQie]ided by Lieutenant 
(rnvithed, of the Engineers, is not believed to bo the best, and is iinsiiua- 
ble, except f(,>r very temporary works. 

The proposed short tran\way has been curtailed 
at the KUgge.stiou of Captain li. Strachey, of the 


Tho IraDiwnj. 


Engineers. 

(Signed) \V. SOWERBY, 

Civil EmjUicer in charge. 


Bechoubee, 

TJlc Uth January 1856 . 
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No. 679 OF 1856. 

DEPARTMENT OF PUBLIC WORKS, 

PUBI.IC. 

Order. — Ordered that a copy of the above })e forwardwl to the Se- 
cretary to the Ciovernment of India, Home Department, for information. 

C. P. CARMICHAEL, 

Awt. Secy, to Gout., N. W. P. 

Agra, | 

The liJi Fehrvx/ry 18.56. f 


From 


To 


No. 1.5.52 OF 18;56. 

MA.TOR G. W. WILLIAMS, 

Offy. Aiseist. Secy, to Goii., N. W. P., Ayra. 

CECIL HEADON, EsQriuE, 

Sccy. to the Govt, of Iwlia, 

Home DejxtctmenL 


DfUed Agm, the *7th March, 18.56. 

Department of Puiilk; Works, 

Gicnkral. 

Sill, 

Ix continuation of my letter No. 1 J 32, Hated tlic 2()tli 
uUimo, 1 am d«*sin.Hl to forward, for tlw information of tlie Most Noble 
the Governor Goiuiral iii Council, the accompanying copy of a letter from 
the Officiating Com mission or of Kuinaoii, No. dated the 22ud ultimo, 
fonvarding Mr. Sovverby’s ReiKirt on the iron works in Kumaon for the 
week ending Febrnury Dlh. 

I have the lionor to be, 

Sin, 

Your most obedient servant, 

G. W. WILLIAMS, Major, 

Offg, Aast Secy, to Oovt, N. W. P. 


Agra, 

The 7th March 185G. 
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(Copies.) 

No. 78 OF 1856. 

Fbom 

The officiating COMMISSIONER of KUMAON, 
To 

The secy, to the GOVT, of the N. W. P., 

Agra. 


Dated Kumaon, ttue 22nd February 1856. 

Department op Pudlic Wobks, 

GeKEBAIi. 

Sir, 

I HAVE the honor to forwarJ Mr. Sowcrby’s Weekly Progress 
Report ending 9th instant 

I ^ave, &C., 

(Signed) H. RAMSAY, 

Officiating Gommiaaioner. 

KtIMAON ; 

Commiaaioiier’a Offee, 

The22n(l February 1856. 


i.} 


Dochoureo .roriok 


No. 14. 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progress Report for the Week ending 9tii Fctruary 1856. 
The work about tho water-wheol is now nearly completed ; tlie 
liL'ust pipes, which are of wood, have been made, 
and are ready for fixing. The blowing cylinders, 
also of wood, are now being fixed in their place. 

The charcoal-burning for the present experiment will be termi- 
nated in the course of another week, when suffi- 
Charcoal. prepared. 

The bunding up of the river us now complete, so as to bring tho 
whole of the water in the river down the old 
Tho bund, water-courso, which has been put in a state of 

repairs so far as it is practicable. 

The two mines at Dechourec, namely, a shaft and drift, have been 
Th. mines st Deehou- continued, the former to a depth of 25 feet and the 
rss. latt er to a length of 23 feet The object of the 
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Survey Westward. 


shaft is to ascertain whether coal exists below tho beds of iron ora The 
drift is intimated t ;0 ascertain the distance the lower bed of iron ore 
continues into the Hill. 

Openings into the ground to the Westward were directed to be made 
by an experienced natb'e miner, and the result is 
that at Berana the bed appears to bo about 4 
feet thick. At Dohulcund it is ascertained to be 10 feet thick and very 
good workable ore. At Kotdwara the lower bod of rich iron ore has 
been come upon ; it is of Very good quality, similar to the beds at Bceja- 
poor, Dechouree and Dungar Nuddeo on tho Kossilla ; it is about 10 
or 12 feet thick at the outcrop. This latter discovery is important, as ic 
confirms tho opinion expressed in the general llt^port, as to the existence 
of the lower beds further to the Westward than had at that time been 
actually ascertained. 

(Signed) W. SOWERBY, 

Cli'il Enghieer in cJiarge, 


Dectiouree, ^ 

The \2,th February 1856. ) 



RiEGPORT, 

Bt Mr. BARRATT, 

OF THB 3UBVBT OF THB 

MINERAL DEPOSITS IN KUMAON. 




( -!) ) 

No. 2030 of 1856. 


No. 19. 

From 

W. MUIR, K.swirk, 

Uccy. to (loti., N. ir. I'lvoinces, 
To 

CECIL BEADON, Esquire, 

Seoii. to Utc Gout, of laditi, 

llotiw Dc-jiaiiiMiit. 


Dated A(jra, the 21)///, March 18.56. 


rmiLlO WoilRS 1)K1'/\IITMENT. 


[ AM dusirnd by His Honor tho Lujutcmuitdovenior lo 

. , ^ traiLsniit o nO)y of tlio paijcrs noted in ilio 

l/pttor from CuimiiiwioiuT, . , ^ ‘ , 

Kiiiii.inn, No. 90, iL\\M ‘iJth margin, relating to i he metalliferous dipi- 

n'lii'i'-iry ISiJO, witli eiu'losiiifri, • i* i . i p .1 

Hits in Kumnon, ana to r(‘Ci:mniend tor llio 
eon.sideratum of tlio Right floa bh* tlui tbivmior Cicuoral in Cuiiiicil, 
that the Report bi* printed for general information. 

2. The liieiiteUvant-^l iveniuf is ^\ell satistiod with tho manner in 
whlel) Alessrs. Hariati and Cray ha\e eonducted thi‘se intjuiries. JhiL 
lie does not think it ni'cessary that Otlieers of their class should he re 
tained iu Kuinaoii, with a view only to the assistaneo or instviietion of 
the Native nuuiirs, who are men without capital or enterprise. Tho 
miipleymout of Mi'ssrs. liarratt an I t bay nc*:d not, therefon*, bo eon- 
tiuiied under tho Ooveiimien: of the North-Western Ihuviuees. 

I have the lioum to lie, tVc , 

(Signed i W 

icCf/. tc God. tV. .11. VvofJLilM. 


A('m\. ) 

The 2!)(/4 jVitrcIt bSoli, \ 



( 60 ) 


(Copy.) 

No. 90. 

Xo. 20 . 

i'l!<l.M 

CAPTArX H. RAMSAY, 

ConuHitmioner, Kwmaon Division, 

To 

W. MiriR, EsyuiUB, 

Secy, to GovL, N. W. Provinces. 

I*rn[.ir Works DupAiiiMUNr. 

)SfU, 

rijs Honor the LimUonant-CovcTii'H* is already awaiv, I 
l)elie\(‘, that Mr. I3arratt v/ah instructed by my predecessor to exaininc 
several uiliies in Knmaon and Gurliwal, wliioli liad not been visited by 
Mr. Ileiiwood ■ I b ivo now tlie honor to furwanl J\lr. BarrnU’s ltoj)on 
wliieh .i^ives a » loar an<l bnsinos.«?diko dcseripti )n of all the minus ho 
visited in company with Air. <b*ay, also a list of mineral spteimetis cob 
]e(!tt-d from th;, \ai 4 uus niinos examined, 

!2. J br;^ lo oii(*lo.‘:>e detailed account's of e.\[>f.‘ijsts incurred liy tlie 
Assistant MimTn! Smvovor and his partv, 

» J’.ir (). O.luP IS'C. SOiM:, .i . . . • J 

„ N-.XI-. Is*.:, -ji'.* iTj 0 in caiTyino out the invr sti<f;ition.s ordered by 

,1.1'hv l.'ri'i “Jsi 14 4 ^bxtton, ai;d I reipu'Si. tin. (.ivor of your 

„ I'l'l.y. ill 12 1 procuring the Jiienteiuinfcd.ioveriior’-? sanction 

If. i,rr»; 1.34 to the disbursemenl i»f Ilupoes l, 47 ()--lo 

•). Tin' iron nii In.'S do'iciiljed ill tlie IrepnrL are nonhhis.s from tlieir 
po.siiion, as tin y are all situated at a ^ival dislaner fnna il.e pJain.s, and 
jroii ort; ilc}R»-.its rif txpiah if nnt of .sn|MTior (jordity, are ahnndanl 
inucli noare.] to tin: ]il;’jns : but Colonel liniinniDnd's di.seoveiy of iron 
on the outer ran'.(< s vi‘ii<leis jiJl .such t)c|v>ils in tlm interior of the hills 
c,omparati ve 1 y v;d 1 i«di\ss. 

l\)r. LlarraU’.s Ivepoit on copper is very encouragiiit,^, hut I do not 
rocommoinl any .dtenipt iu-ing made lo improve the present mines for 
the benefit of Native lesM'i s. The incrciise of Revenue on opening the 
mines, anticipated by Mr. IJarrait, la too trifling to bo thought of for 
a moment, and tlioro is no ncccssily lor iuci casing the supply of copper 
in the Province ; the only nliji'ct that could be gained would be a band- 
some ruuiuncratiou to the iiiVi lessee. 
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It appears from Mr. Barratl's Report that tlio iiiiuos wonlJ be 
productive, if worked on a large scale, bnt if lead wo.s )>rofhico<I in 
abundance, the price would fall far beiow the value speeilird in this 
Report The localities where the best specinveiis wore found ;ire ten 
inarches from the pl.rins, and this woidd bo a seiiou- objociioik to iiiiving 
extousive works at either [dace, liov/ovov rieli tLe deposits inav be. 

In coiicln.sioii, T ftolioit. instructions regarding ihcs ruimo einployniont 
of Messrs. Barratt and Gray. Tlnar serviets cannot bo m:i<lo use of at 
Pechowroe, os they an- not, 1 Ixdiovc, aeipiMiiiLed with smelting, ninl 
minors are not required there. Jf they (.an ’be made ns(;fnl in any oilier 
district, they are now .wnilabhs ; if thi*re L> no furtliiM occasion for their 
sorvice.s, they h;ni better be sunt back to Kngl;Mit| at omv 

I have the honor to be, 

(Signed) 11 bAMSAV, 

Cirifihiinfiioiif’t'. 

KuMyVox CoMU.'.s Oki-'k i:. | 

TLc ^l\Hk Fab. l«eti. J 

F. tin; speeiiumis an reqniml they can be sent to Agra at once. 


rt-oi'v.) 


No. 2\. 


I’UOM 


ro 


JAMKS BMvUATT, I^SQinuK, 

Mineral t^nrnnjor, 

CAPTAIN II. IIAMSAY, 

( \ntim /.‘••O’Olo KlftMlOll, 


lla'ivnlbnihjhj 20 /A FiJorVAiry iri'iti. 

Sju, 

1 lU'io to hand you a RepMvt of my exa.minati"ns in reeent 
tour through jiortioiifi of rneiallifeious districts in Knmaoii and (inrlrval, 
wliicli I hope will meet your apjirobalion. d. il. Bati.cn, Ks«j., nU't 
Cominiasiouer, jirovioiis to my departure for Giirliwal, meidioti.*.! aboot 
visiting and examining the iMu.s.M>ori!* lead mines. al.-<o f-ome lead mines 
up the Aluknuiida River, on the Badrinath Road ; ihe names i have 
forgotten, but know a person who has set' a them. I recomnn'iid a sirmll 
trial on tlie back of Jak lead lode ; and Mr. Gray, if you approve of it, 
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coultl rernaiu (hero, while my sell', fvecompanie<n)y Mr. Charlprf Thomas, the 
Jnl/orpiTter, couM he examining elsewhere, whero you may lw5 pluiiseJ 
to appinnt. Since our departure from Jak, Note Singh has <lis4;ov4u od a 
large lode at Usljeer, and from the apecininns presented, it contains a 
great portion of sulphur. Waiting orders. 

I have, &c., 

(Signed) JAMKS BARRATT, 

AfisiHant Mineral Sifrvpyor. 


No. £2. (Coi*Y.) 

To 

CAPTAIN JI. RAMSAY, 

Com m itisioo^rVy Kmnaon, 

AhnoroLy 20lfi February rs5(?. 

Sir, 

Havino h<\*n directed hy John H. Batten. Esquire, Jato 
( ’oiniuissionor, to iiiv esligate portii»).s of ifi:*taIJiforoi5s <IislrK*ts* in Ivtuu/Kui 
nufl Gurliual, / heg. in ooufonnity with my inslrueiions afirratour 
aeconipanied hy Mt. 'rJnunas Cray, (Minor,) and Mr. Charles Thomas, 
(Ijilnrpreh r.) to hand you a Report of my examinations. 

Fly.^c. — iN(‘-w Co])]>(‘r Mines exainim d *u‘e Pepuloe, rriiiglu[).anni, and 
Mnrl*ugg<tlco. 

A’o. 1. iefinluc Copper , — My attention was drawn to a plju e, .ahout 
half a mile Nortli-Wr.^t of Populoo village, hy a- Native who di^ 
covered sonisi In'auiifuJ specimens of yellow eop^uT ore (voppci pyrites) 
whicli ovidenlly were hnmglit down hy a laml slip fnaa m^ar tlii^ r.Jimmit 
of the niomiU)iji. lie informed me, the people of the place have, in 
and afh'r the wet '>eason, collected several ha.-.kels of rich ooppc?r or<*, 
and carried them f«) Dohree to he suielhHl. If this pliu;ew.'i.s well (ex- 
plored, the mean lode would ho met with ahovothe slip in tj>e mountain ; 
tho ore is very rich and encased in a veiy e<jiigenial stratiun (wliito clay 
slate). No mine was ever worked that I could see ou the spot, where the 
specimens were found and tlni stratum very nmchhrokeu and disp]ac<ai. 
I explored the Gutgwau Ghui where tho rock was divided, hut cijuld not 
find the lode, probably it would iuko several days to discover it, which 
was moie time than I could fitly devote to that ]>urpu.se, in tiie presemt 
examinatioji; however, il'at any time, any European should lie st.-itioned 
iu this mining locality, or at another convenient season, 1 slmuld roeoin- 
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mend to examine the moimtain where prol)ably a good lode iin^dit ho 
discovered. If any tiling coiihl be disco vert jd here, tlitu'c* is a Hue stream 
of water sufficient for stamping, dressing, ainl all other iiiining j>iu*ijMse.s. 
The Natives never remendiered any mine here (only siirface-di-oing in 
tlie land-slip,) but, about three miles West, in a lino with the bearing of 
the stratum on the South side of Iht* Bnlehingurd Hlver, tlu'rc) is an old 
copper mine (not in operation) worked last by the Ktijalis, just under 
the Butchingurd village. There are stweral old ininrs in tliis d!j-fri{;t, 
(J'lewulgurh,) hut no copper mines are in operation. Vt rv little cxpeiiso 
would open some of them and would he good for the nn]»ro\i'ment of 
the poor race of people wlio ticcnpy this distriirl, and \vii.> uio desirous 
to get ompk»yment. If Covernmout feels liisjiost <1 to •)]'en tln in, })rohably, 
after a few years, would receive^ a good interest for the capital laid out, 
(good mines idlo are good-for-notliing). 

No, ‘i. Pringlapaniii Copper Mive is situat(‘d about a nnk'Niirtb of 
BiiTgunga Biidgo, on the \vt;stoii> bank of the Ahiknnuda l^ivtir, in 
iMiiIlah Nagporo. The lo»le which is very wid**, hears N. lY K. and S. S. 
W. and dip an angle of b’)'' \7, N W. ; is chii'fly eoin])oscil of i[iiart/ and 
a little copper pyi lies, mixed with black oxide cd copjior and iron pyrites, 
the (piartz inuoli tinotmed with the green earhonate of eoppi*r. It is not 
very rich nor very promising from ]U’esent appearances, but if wrought 
to a greater extent, prohaldy, would pr«‘ve a. remunerative mine. \’<^'ry 
little, has been done tow aids exploring it. Thi‘ lode is emhethif'd in a 
bluish day slate. Wood is not alnmdant, snllkitsil only for Native 
smtUing. 

No. n. Murlupffeiiec Copper This memlhleious foimntion Is 

siliioUsl abiuit a qu.utor of a mile Nortl.^Ka.si from Mnrhuggeltee 
village, and about two miles ii]) tlu^ Nhmdakm.e or Nuudgnnga 
Iliver from Nnndpiag, in Tultee Jiaiha.^ee, (peigimuah jMsolef'). Thn 
lode, which is about 8 feet wide, isehutly cN»m])Osi-(l or «juartz, a little clay 
slate, and yellow copper ore, (copjier pyrites,) and tliiirkly im[‘regnat.(‘d 
throughout with the green caibonaUi of cuppei. Us hearing is W. N. W. 
and K. IS. E. and dip at an aiiglo of oO' N. N. K. and Ix'ars tlirougii a 
whitish clay slate. Nothing has been /loin^ on it. It is a laigi^ ))iomising 
lode, and would, from appearances, if explorecl, prove productive. Ii is 
cjnite accessible, the b-iek or out-crop being dividc'd and fj\])o.si‘d hy a 
rivuh t The mountains, on both, sides, rise almo.si perpendicular j and.*; 
drift commenced in the out crop would soon leave h!gii'<lry, and prohably 
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Tninin^f gvminil. \V:it<T \> ahuiiibiil, iiml woods on Un.^ inomi- 
fnijis aifcnl iiir\hau.‘-lii»lr '-npplios for fuol ;iinl timber, of oak and 
for .‘ill 

-OJd Mijiof: o\'ainio‘yl arc Komxyo, Belar, Bale, Socia, 

V, and Diiunpore. 

iYr* k Ktnivyo Com^rv Mian i» sitiiat4 d at- I'^jolor. in Piilt(*u Kerraye, 
flM r-nmadi < ;_•»:» kli.i.) Piit- .•pvToiions are at [in-^rnt eontiiiei] 

to drivli ,;4 «if ;i v-r ':jdl»*iy «*n toe ^oui.-e nf tli(» Icdo isln.-h b.'arrf S. 

K ami N. \V. ;m,i <!!)> .it -m '■!' H. AV. it a 2 )p*‘n.rs ^!ie lodoj or 

»n i ■.’.idi ro.is i*tr,n'‘-r. i'- ’riy \vui«/ oi taie .^unriz, linn LmTS of lonestnuo 
and ■ liulc iii flw' t;«! •. Siiiril lint s nr /t ins of yellow^ jnti pnrplo 
r (no ni. t o-’Mi * 1la‘ io .d .‘;0 ^liLcbtly ijnpn'enidod xvitli 

e»*j-;'i r on* ami rojit. ,! vilu ;.[!( L:r»‘en earhoiotto of enppor. it y«‘nerally 
. :'iy A ,i.!-n!irs of tile lo In nr nic1allifei’“iis iaicosc in.'lfcr 

nemi ]»o ra'oml, w.i'J: • i, md tiresscd, t«» nj»tain a Moall t)uar.(il;* oi’ eoppra* 
(in', S(‘\ ral oi' U •i.. . ii'idnuitl in tlui miiu^.and woineu at ^nHaoe, wlio 

f iraiwf and |<n p o' tie (•• for t!'o .’iiit ltor, Idiis niiuc is not very rl(di 

rddion-.d) l.1ji ]«.»({■: Mi\ widv) and v*‘ry easily \\ n«nnJit ; tlie oie is «(> 

fliiidy dept*, itid ni li and sn voueh re .iiii .'d to lu* (dean.'' d fac si,- small 
a 'I'cntiU ( f ccpp'-r, iliaf i' is only tin* Mativt.; who \v»‘fk S(> v^*^•y chr-aj), 
»;ni redi/c a •!« n* li^niL*; I'V it. Wood ;md waUn\ ha* all i«;.'.pn*sito miuliv.^ 
pin*’ •» • s, '.an l«‘ (.ii. Mi'od iinhH <iiai* ly on tlif? mint . 

;V(‘. o, lUJ't { ,■ Mnif in ( i<)iiii<d(‘c is sitiiao d close hy tlie 

t»f Ha* ria‘ n.n.u. <J-»dsi. 1.' lahio old an- ‘larcd in aXoi tli and 

S mil ■! 1 ' ' ijoi!, a’)) of '\ddcii an* eh«/kcd ; tin* I xli/ hears aliout Xhirtli ami 
r^ntli. 1 1 is a tah- I (lae*, mi \.d with ((cnrir, tinniy ieij- ^]iat(-,! wiili 
yi’lhiw and pat].]*- i-''j.},er eis*, wilK occasieiiai .t.-a.i-.s f..-* | n.- hiae*L .■•idr of 

Alan;.ane-:(\ AM niiumu' oj.M'vati^tn*-' ha'i* ]>oen snspeiid'-tl tor time, 
the iMisa,* lalh’U in and .d*'in<l(jj'( d. TlM*ro is notliiiiLi hen* to ]»e i\, n 
(‘Khvoally lied will warrant at i\ outlay ojt it , Mu* Natives infoiiii liio 
it w:i.s vety and i’k' i^an.'-e t-f its ahaiidoniiK'nt. Wood can he 

pleiilifnlly ohta.tn d f»n and mar tia* riiino, but no r/ater for nnrjire,^ 
]>mp -.--es in the \ l»dnity. 

A o. (\ Ilnr. Cufifu r Mini; in 0‘';i<j,,leo is at prc.sent clinked, ruined, 
ahamloned, and i^rown o-.»r wirh hrn>-!i\vo(*d. Nothing* at present can b(» 
i-.-en wH li in !t, hut ( on-ddeiahle old woikings liavc boon jnade on^l 
!h« ioe» lv it vii-ld-'d great (inanlitie-^ of copper ore, and from neglect iii 
* e'M .ng it, has kdJtai in. I was inioruied. by tlio Natives that there waa 
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.fj oooil lode of ore in it wliuii it w;is .s\isj,i‘ndo<l in tin* \ir^iu .)r iin'.;n)u.‘lit. 

It cannot bo vvoikotl ]>roj>crli \vitlioiit i^ul iiiig in .mK.m p adit 
iir i;jillcry, wbicli is a matl«n* of O’^isidiTa* ion ; tlio would in* onur- 

inous and probably would ro<|viiro more money tlinn oiuld i»o roali/i d 
(,.r a considerable time atbn- it was le-opcned. Lookiin^ :n too di- 
lapidated and rnimjus jtMte ot Uie Tuine, ^einv llv. in my Ojoiniim 
r. does not bold out siidlrienl iiiducomont for the <-xpt iiso ot n -opeidiie’. 
The ore is copper p^ liti s, tliiidy ikposited in (jiiariz and (.de siat«‘, in beds 
ot linu'stouo, witli on-r-sional layer ■; of i-lay-slate. 

iVo. 7. Seera Copjjer M i.*c is sihiateil d»».SL' by deep 

adit or mean galli ry i.s eoniiurneed in tin' siile of die' nit>«iM<:i:n and 
i"itei'ilcd in a soudu ily ilij^nr tiou fni about tjO fatliom.-^, l■njli^lLr tin* 
-^Imhin) ;*nd inetalllldrons veins at lif^ld anodes, several of wiiieli were met 
witb, ami extensive workiji-^j^ b.ive l.u en imido mi tlu m. 'IT. ■ me-an and 
most prediictivo k'dle is at the i;nd ijf ilie j;?illery, but tin u-mt oj^air liie 
iiiiiisTs were obliei'd to abandon it in ai'eiii to fadiom.s. booi "lb" cn 
t'.inei' ; Uk* timber wbieli was pel to >eenre the lode, h 'd cindied, wld^li 
pievenied me iVoiu e^airilniipf tin-, end ut ino-st pro.leetiv ViOi'kities. 
M ii dug operations a '•( mnv coeliiied to tlui eieariiif^f ot a sli.dlow adit or 
eallery. about six faLtioins abc-. e tbo' mean, but no jiiineia.b. of an> kind 
1: ive yet boon foinn!. Tlie mn'e»Mi, from the mean \vei'!<ine.'-’. i; vellow 
eojipiT ore, mixed w ilii iron p) rite*.*, L^eiierally banid drj>-isibjd in opiavtz 
.■ml talc, tliestrabnn is a Innesloni*. Tliis mine, lik'- many otliei-s, is 
talliriLC into min for tbo waid- of rnoie eommodiuiis ^^nillei :r.s to facilitate 
tbe opi rations ami a better sy stem o| \ennlalion. In onli-r lo make if. a 
‘^'oud mine, or to work it m a mininydike imyiiior, a deep miit ‘'bouid lie 
connnonce.d, to come in n..)r.ul Ml lathoms nmler llie [iresent deep adit, 
'wliieli slioidd Ik; oonnminic.iTeil witli ''.leb oihi r, at eoiiveiileni distances. 
Tr» eive the reipiired ventilation, tbi:'. woubl reijulro a. level, lOt) fa.iboms in 
len.c^tli, wbieJi must bo driven lluon^di a bard bme.ste.no roek and proba- 
bly reipdro more money tban ibo iniiie is worth, altboiiMi, tlie-re isa 1 / 
quantity of e,i\e in Ibe inner v.oi kiii'^.>, by Native infurm.aioii, it must, fr.jm 
the decay of the securiiie, bad vonliJation, sooii fall into luin ami ta. 
abandoned. 

iVb. 8. Tomacoiee Copper Mine i.s siriiated at A,<j:ur, on tiie wf^stern 
side of the Riim (lun^^ni, about tbrei* miles N. N. W. from Lobbtu It I IIH I wo 
entrances up about 20 fatbunw perpi'udieidar fimn Ibo baM* id tlm 
mountain. Tho mean entrance, lliroueli whieji the 01 .j is extracted, is sum; 
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iiiRTst’Ct tlie nine hinulrej (900) Rupees. This being done, the iniuie 
will he tJiororighly eentilitted, would stmo also for drainagt*, fiud the 
more oxptMlitions removal of all ores, leads, ; and the lessee would cer- 
taiul> he in a position ro pay? douLle the amount of rout than lie at 
present pays. One good thing in this mining disu iefc is. the miners are 
:ui ustojiietl to work by Jiigbt, as well as by day, eouseipiontly any 
portion of mining ciUi be more e.Kpotlitkuisly dvmo there tliaiMii many 
other mining localities. There are several old mines then*, and the 
greater ]xii t of them. I ha\o bt?en informt*d, are not al/ Midoni‘d through 
po\orty only, ]>at fo- th** svant of vej^tilation aini a h- tter s-ystein of 
mining. Tlie stratufo gt'ma ally a liiiiestotie, hiif. wlk-n; I ho best 
deposits of ‘ le are i^-e* '.\uh. a iitllo olay-slato 's ai o |. widi on both 
sides of the I'.dt . I iM u'eive a great loss in tlu' .Native |»roe(vs of 
smelting, eltli'ingii fh,- oi. yivdd S oi .9 perot'iil., the\ <lo niil oMract more 
than horn 3 to 1-. \\ h a I ^ there oO seers of inineie.l wen* eniph»yod 
or ? mulled, ic pi. dm r. I '•e. in. or 10 lbs., (.f regal ^^eoarje et)[>per from 
first pKA'ess t»f siiiuli-re; ] nhii U gives about one third Uui- n)pp('r, oijiial 
to ?]'■ ihs. Of V}\ (.'* r eenr., -hmving a great lo.ss. (. upp u' .'-ells W(*ll thi'ie, 
lv\o (-) Riipci,. |>'r *'ju:!! n» per ton, whjel: the vaiui 

of copper n'iii* > in the lliu: d.i\:i-. 

Ao. 10. I)kni> i*<'rc is.dtuateil about a 4|uai ter of a mile 

West of J)]inn|fOie 'ill..;*', ..u rie- summit, or nearly t»Jf (he mountain. 
Tiiocoppei I'xlv*. or me; •Idr-r MH i’oimalimi, isa greex m.iuy fathoms with*, 
bears al.nsit and A h j'* ohu-lly eoiup-*».-;iMl ttf (pi-ul/. imi 

the ijuartz thickly impre ;na\..i witli tin’ gna u i.ubouatu of mpp.-r, ;.nd 
oeeasionul d.e]M-its of ' app. j pyiite.s, mi.-nal ^\iIh |>!jipl.‘ and vitreous 
cojipor ore* of very gO'-d .puility. Ju the pnsent drift., »tr (he oiie whieh 
yields tlu* Ih'.'L tu,.-. die bimuh ('•mall \( inj i.s ;d-oul four im- Ii.;.; wid(^ of 
vilreou.') copper ore, of ahnut \n per e.-u;. In this ilrifL very Halo is doing 
on account ot tlie j e-rl- s b'-iiig V .ay hajd, tin.^ mlner.s, not yet, knovviiig 
tho proee.".! ul bkirsti.’ig, ,aii'‘r digging ierili tie* < opper i‘j, burn tijo rock 
to soften it, iheii tliuy cut ir auay ehisel.s. Maiiy ulho-r part.'* of the 
luiiio are worked for the carhunaius which are pruliutbly .smelted, ll con- 
tains a great, ((uantity of on*, lait not so j icli as formerly, howx‘V'er copper 
Imha fiuctuate, probably it may l.-c .S(,oii lich again ; largo lodes make 
large dopo.sits, and again dwindh; .and close ahiU)st to nothing: it ajipears 
these rich deposits here aro* inci with wln.*n the ere.s.- branclu s intellect 
the East and West vein.s at the junctiojus. Tweiily-livc men are employ- 
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Oil in tliis iniiH.-, inul I wo furnaces arc in continiud »)peraii'»u, three iiiorc 
are to ho pul in ojxTation immediately, witli an a.dditi«»ial numhor of 
miners. Here ]()0 U's. uf ore gave 8 lbs. of nigal, which m^lk^^s the 
yield of copper }»cr cent, this was from the inferior ore, the carbonat- 
ed ipiartz ; .some oilier oiv has Ixieu smelted whicli vielded o per cent., 
this was a mixtuni ol lii>lh f»res. 1 am pvc'tly .sure ilio c<‘ppei el this 
1 mine is argenlifcroii=!, and would rocomniend mu.uV'Is t'> be made to 
ascertain Hie proportion contained in a ton, piobaMy it is lioli enough to 
pay the expenses of separation and leave j)roth. Tlie sxsten) uf mining 
here appears ])retty good as re.guTds ventilation, ih-’V l i.vi- one level 
above the other, willi Iroipn'iit c<Mniuunications, whn I- k»‘( p iIk' mine 
well ventilated. ] st rongly rccfTmniend to introdnoj bListiii^. if once tliti 
miners know it, they \\iil apyneciale it ; they would heahie lo cniTy inure 
commodious galleries ; and both H«»vornmcnt ami them v/oel ; olllniatcly 
voceivc the benefit of it, so much more woik vNonld be ."n'c niyilisbod, in 
much less time, which would cover the expen'C an Immiicddold, ami 
Would be found much more prolitable than the slow taidv sydem m«w 
in practice. The copp(;r mines lecommended to be <iponcd are Toiaaeo- 
leo and Pobrec. If (lovcrnmont fed disposed lo open lla.m, would 
doubtless, uUiinalvdy be lumdsomdy repaid for the oiuJay 1 am not 
ofo])lj)ion that Govtijiinom couhl realize mud i money for a few year.s, 
but aftf r the minr s are o]iem d. i\ix- lessees would be in a position to pay 
considerable more d.ues or font, aid it would bo oprning ih«.‘ ^\ay for 
private capital, whicli if iiiv» .-icd in IHmnpore and Dobroo distiicls, .md 
judiciou.dv carricMl out, could not, in my opinion, fail to becoim^ very 
rumiiuerativc. There aro very rich deposits of* copper cr.* in those mines, 
and il the explorations ami workings we.ro carriMl on in a Urge scale, 
and on the Englisli sysieui of mining, oaisidcrable (|n.'mtiues of coj ptT 
could b«.‘ extracted. The mountains between Hliunpore and Dobr* i* and 
J.)ew<dgurh on the same lode or coui'C. if exp'.wod, would be hnnul to 
yidd abundance ot mineral ►S.^veral of the minor mmes, thong li nut 
very nrgeutlv reconiuiemled, whidi have \erv little done to prove their 
value, may, if opened, prove c*;ually wduable, .-istln se that are lonud rich 
aro by biung more oxteiisivid} wrought. At IMiimpore the best, and by 
far the richest, p.art of the mine is most cunipleldy .Mi.sponded, bccan.se 
tlie rock is hard, and oro of 4-t) p»‘r cent, remains worth It. -s in llu' giound 
because it cannot be extracted liy thf Mativ«; s> item ot milling . and at 
the same time the ininei’s are extracting and smelling me t.i ;i i.mt cent, 
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when if tlioy know the process of blasting, it could be very easily taken 
away, or extracted, without any difficulty whatever, and turned at once 
to profitable account In all the mines blasting is indispensably neces- 
sary, should be iDtroducc<l, and the old system of burning and chisling 
bo dispensed witli. 

Third . — Now Iron Mines visited arc Badersaie, Bomaotha Cherry Khan, 
Hartjasal, Harthaklian and Bejouragurd. 

No. 1 L Bademde. Iron Mine is situated about a quarter of a mile 
West of Bhunpore Copper Mine. Several old pits are scaled in and grown 
over with brushwood. In digging in some of them, discovered somebeautiful 
specimens of red oxide of iron and red lieraatile of 70 per cent, metal. It 
appears to have slidden down from the North side of Dhuupore great me- 
talliferous formation. Any quantity of very rich iron ore can be obtained 
already broken and lying on the surface fno one remembered it in opera- 
tion.) Tlie lessee of Bhimporc and Dobree copper mines is desirous to 
obtain a lease to work this mine to get iron for his consumption in the cop- 
per mines. WoojI is sufficient in the neighbourhood for Native smelting. 

No. 12. Bomaotha Chemj Khan is situated about half a mile South 
of »Soogec village, lu.'ar ( Jlnitnapecpul, in Mullah Nagporo. Tlie mine is 
liigh ou the side oi‘ the mountain ; its lode, which is alK)ut 3 feet wide, 
bears N. N. W. and S. S. E. and dip at an angle of I O’’ E. N. E. is 
chiefly composed of (piartz, with micaceous and specular iron ore, of 
gootl quality, but not abundant Several rich specimens were taken from 
the North ^do of the lode, but iheyxlo not yield supplies for furnaces. It 
is embedded in a bluisii clay slate. It appears iron i.s not wrought here, 
or only iii such quantity to nieot tlic lessee’.s consumption. WockI is 
abundant. 

No. 1 3. JIarfja.ml Iron Mine is situated about a mile West of Hart 
village, in Mullali Nngpore. The lode wliicli is seen cropping out for 8 
fathoms wide, i.s conipo.se<l of micaceous specTilar and brown iron ore, 
with occasional li»ycr.s of blue day and quartz(^se slate. I ts bearing is N. N. 
E. and S. S. W. and dips W. N. W. at an angle of 20*^. The ore is very rich 
and abundant ; it is quite accessible, and in .about one hundred fathoms 
from the North banks of the Aluknunda River, although very rich, little 
is doing on it. The lesson only pays 4 Rupees per annum, which shows 
that iron is not of much value so far back in the mountains. Wood is 
not very abundant on the mine or in its vicinity, hut sufficient for Native 
smelting. 
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No, 14*. ITarihakJuin Iron Mine is situated about a quarter of a 
mile West of Ilart village, in Mullali Nagpore, iu the side of a very stc^op 
mountaiu, the excavation, rather than a mine, is commenced in the out-crop 
of the lode which is wought for about 12 feet long and 12 feet wide in a 
mass of pure micaceous iron ore of 75 percent, metal. The lode is seen for a 
considerable breadth and very rich, but very little has been done to turn it 
to profitable account (this is a continuation of Hartjasal lode.) Smelting is 
not spiritedly carried on hero, the Natives only mine and smelt for their 
own consumption. Wood is very scarce on the mine, hut close on the 
South side of the Aliiknunda, the mountfiin.s ?vfford plenty for mining 
and smelting purpo.se3. Lime.stone can biv had in any ipiantity both on 
this and Hartjasal mine. If tliere had been any call fur iron in those 
(listricts, these Jiiines would supply any quantity. Thousands of tons of 
rich iron ore are already broken and lying on the surface. 

No, 15. Bejouragurd Iron Mine is situated about a quarter of a mile 
South of Palsonee village, in Puttee Kerrakato, (pcrgimuah Bcedhau.^ 
It is high and accessible in the side of the mountain. Very little has been 
done on it. Attempts to smoU the ore has been made, but iron couM 
not be obtained from it The lo<le is about 12 f'ct wide, bearing East 
and West, and dips about SO’ North. Its composition is quartz blue* clay 
slate, a little iron, and blende j with occasional spots of lead ore. It is en- 
cased in a quart zose stratum, but very poor and otters very little induce- 
ment for further exploration. The Pimlor River passes just under the 
mine. The farther West at Narinebuggah is the Kajah Khan Iron Mine 
in the same lode, where considerable old workings are to be seen grown 
over with brushwood ; the new mine here on the eastern-part of the old 
workings, scaled in the last wet sea.son ; this opening yielding good or^ 
anti the Natives inform ran it is rich, and if explored, would yield abun- 
dance of ricli iron ore. 

Fouiih . — Old Iron Mines investigated are the Danda, Davec Khan, 
mjah Khan, Mokka Khan, and Calabun. 

No. 16. Banda Iron Mine is situated about a mile North, and above 
the Doongra village, in Dewulgurh. It has a great many old shafts or 
openings, hut are all at present choked, which prevented internal investi- 
- gation. It has been suspended for the last ten years. A resident guide 
informed me, the lode was at times as much as 3 feet wide, and at otbors 
dwindles almost to nothing ; the ore is a common brown iron ore, not very 
rich. From a few specimens collected on the surface, it appears to yield 
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ubout 30 per cent metal. About 30 fathoms below, immense detached 
rocks of ore are seen croppin,£( out the surface, of a little better quality, but 
so hard tliat the miner anti smelter reject them. The lode bears about 
East and West, asvestas is also found mixed with the ore. Above the 
mine a formation is seen cropping out, where abundance of lime- 
stone is procurable. It is iny opinion the mine is worked in a broken 
stratum, (a land-slip ;) and that the mean lode is above ; the miners had 
great dilHcutly in keeping abroad their galleries, the rock being so broken 
up, which evitlently shows the wIkjIo mass, on which the mine is worked, 
Came down from above, and if explored, without doubt, a large and rich 
lode wouhl be discovered. \\^>od for charcoal and mining purposes is 
rather scarce in the immediate iicighbourliood, but about 3 miles up 
the Butohingurd Valley, there is plenty of prime oak, and also on the 
Ihitchmoue Mountains al>out 3 miles South of the mine. 

A^o. 17. Davee Khim Iron Mine is situated about one hundred fathoms 
South-East of Doongra village, in Dewulgurli. It bad several openings 
but at present, are all sealed in ami choked. It appe ars this niiiio, like tlie 
Danda, !.•» jiot worked on the rock, in its primitive position ; the Native 
miners inl'orm mo, they sink pits in llie rubldsh that previously camo 
down from the great IbrmaliuJi above, fro?n very near tJn^ summit of the 
mountain, in which they find rocks of iron ore (no regular vein) some- 
times ricji, and at otlnjis very poor, and cannot sink or drift far because 
their galleries fall in ami tills the mine with rubbish. It may bo called 
quarry rather than juining, Tliis mme has not been suspended long, and 
wlien last in operation, it supplied .13 furnaces for about throe months in the 
year, which were .situated in ilic fallowing village-s, viz, : Bawaiso-ore, 
Oober-ore, l>arnacote-(»re, Tailtct.(;-ore, Siirraree-ove, Coiloe-ore, Pata-ore, 
Peepiilee-ore, Paroh-ore, dubar-ore, Cinmdeo-ore, and l)oiiigratwo-ore. It 
does not appf:ar they used to cvirry much iron to market ; they only get a 
little for their own cjmsmiiption, and tlie .supply of a few minor villago.s, 
who take no part in the mining and smelting. Tlieso mines cannot bo very 
profitable to them, looking at tiic di.stMaiicc they have to fetch charcoal 
and the hazard in the supply of mineral which mu^ic be all calcined before 
they can smelt it. The old leasee.s paid 25 Kupoes per annum, and 
if they obtain a new IqPpSo, at the same rent, they cannot make much 
profit The miners are generally very poor. The Natives, who are very 
numerous and very ]>oor, are desirous to obtain a new lease ; the mines 
better leased and kept in operation than left idle. They will be kept 
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open and saved from min. It is very likely English capital will be 
invested in iron iu tliis locality, however the mines will do to lease to 
the Natives who will he paying a trifle to Governiiieiit and keep them 
from idleness. 

No, 18. Rajah Khan Iran Mine is situated about th^c^e quarters of a 
mile South-East of Augur village, in Puttee Nagpore. It has several en- 
trances, several of which arc choked. The main entrance or excavation is 
wrought for about 15 fathoms in a westerly direction, and in places lor 4 
fathoms wide ; the lode bears East and West and dip about .30*" North. Its 
breadth is from 10 to 15 fathoms wide, of brown iron ore of from 25 to 30 
per cent, metal. It supplies three furnaces iu Augur village and several 
others in scattered villages iu the jiciglj]bourhood. At the entrance of 
several old galleries, which are choked within iu the South side of this 
enormous fonnatioii, several stoiitis, containing copper, were found, vis. 
copper pyrites, grey snlplmrar., and green carbonate of copper. It is 
encased in a tat case slate. Wood is suHicient iu the neighbourhood for 
Native smelting only. 

. Ko. 19. MoJdn Khan Iron Miars arc situated in the summit of 
Kalloo or Katoolee Moniuait), about two luiks South of Mob village, 
in perguimali Buclhan. Tlusy arc not very extensively wrougbt at 
present ; inuiierous old mines are abiuidoned and scaled iu. The lode 
bears N. N. W, and S. S. E. and ilip E. N. E. at an angle of about 
50^ The present mine, wliicli is open, i.s worked iu a direction at right 
angles with the lode in a mass of steely black oxide of iron (magnetic) 
of 70’ per cent. It is so compact ami bard, that the Natives arc obliged 
to burn the ore lx To re they can extract it. It is a superior tine, bard, 
valuable i I on ainl very much prized by the Natives. It appe.-irs to be 
woiked by the inhabitants only when neco&rity requires, tlien each 
]>('.rsou mine and sinolf for himself, according to his wants. Any quantily 
of very rich iron ore can be obtaineil from the mine, and the extensive 
oak, pine, and deodar forests in the mines are inexhaustible. TJie 
breaclth of this rich iron lode is not to be ascertained ; the miners do not 
work or carry the whole breadth of it in their excavation, and the surface 
is completely covered with brushwood and trees which prevent seeing 
tlie out-crop to ascertain it there ; but from the direction of the old mines, 
it must be a great many fathoms wide. It was traced in a southerly di- 
rection in our journey to Jftk for 4 or 5 miles ; and seveial old abandoned 
mines, and remains of ancient smelting works, are to be seen in it. 
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ITa, 20. CoMun Iron Mine is situated in the South side ot Budban* 
It has two openings, the North one, which is scaled in, is about 3 &thonis 
deep, the southermost about 4' feet deep. From this the miners extract 
their ore. The lode which bears North and South and dip about 40** 
East, is composed chiefly of specular iron ore, of from 60 to 70 per cent 
The metalliferous part is about 4 feet wide, encased in a coarse grey 
porphery (the mountain generally is granite.) There is no smelting works 
in operation within several miles of the mine. Each person according to 
his wants mine and carry the ore to his village and smelt it, paying a 
certain tribute to the ticcadar or lessee on the ore extracted. The 
lode is very rich, and the iron of a superior quality, and can be raised, in 
abundance. If at any time this mine should be required to bo worked 
on a larger scale, and smelting works should be established in or near 
the mine, inexhaustible supplies of fuel can be obtained from the extent 
give oak, pine, and birch forests, which cover the mine and its vicinity 
for miles around. Water can be had in sufficient quantity immediately 
under the mine. 

Fi/tk , — Lead Mines examined are Kaie, ChendS-k, Kerroye, Fatal, 
Dhunpore and Jd.k. 

No, 21. Raie Lead Mine in Gungolee is situated about a quarter of 
a mile North-East from Raie Copper Mine. It has one opening or irre- 
gular shaft which is nearly lilled totlie surface with rubbisk No lode or 
mineral of any kind can be detected either in the shaft or in the stratum, 
which is denuded and exposed around it. At surface it is in a lime- 
stone formation, and the workings appear to bo inconsiderable. It is 
worthless from present appearances, but if cleared, or re-opened, might 
recommend itself, (no one remembers it in operation or have seen any 
mineral from it.) It docs not recommend itself from present indications, 
and in my opinion, is not worthy of further exploration. 

No. 22. Ghenddk Lead Mine is situated about two miles East from 
Chuna village, in Goron. It has three openings in the out-crop of the lode 
nearly on the summit of the mountain. In the middle or deepest^ extensive 
working has been made. On the dip of tire lode which bears W. S. W. 
and E. S. E. and dip at an angle of about 60’ N. N. W., it is embedded 
in a compact limestone ; and the lode which is from 6 to 8 feet wide, is 

chiefly composed of limestone, with small veins of quartz, in which the 

lead ore is very securely deposited. Wood for smelting and mining pur- 
poses cannot be obtained within several miles of the mine ; and water 
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for deansing cannot bo had within two or three miles. Looking at the 
hard extensive rock, it is embedded in the scarcity of wood and water 
and the insufficiency of minerals, it appears no inducement whatever for 
outlay or trid, nor can any miner recommend it from the appearance 
of the lode or the indications it generally presents. 

No. 23. Kerraye Lead Mine is situated on the top of Tapolee Hill, about 
2 miles North from Kerraye Copper Mine, in Puttee Kerraye, (pergunnah 
Chewgurka.) No regular lode can be scon. Stones contauiing lead ore are 
met without throughout the limestone formation, which is several fathoms 
wide, bearing North and South. Several old mines or pits are sunk on the 
top of the hill, most of which are scaled in and grown over with trees 
and brushwood. It is a very hard, compAt limestone, very thinly im- 
pregnated with the lead ; tlie whole hill appeal’s to be slightly metallifer- 
ous, but so thinly deposited, and the rock so hard and difficult to wrought ; 
it offers no inducement for either public or private capital. No one re- 
members it in operation. Supposed to be worked last by the Goorkhas. 

No. 24. PataZ Lead Mine is situated a quarter of a mile North of Fa- 
tal village, in Dewulgurh, on the North side of the Butchingurd River. On 
finding its entrance choked, employed men and cleared it so as to enter 
18 fathoms in the mine. The level or gallery which is very small, is driven 
on the course of the lode, which bears E. N. E. and W. S. W., and dip at 
an angle of 46® S. S. E. At the entrance it is about 8 inches wide, and 
about 6 fathoms it is 2 feet ^vide of quartz ; it does not show a particle 
of mineral, but has a very promising appearance. At the end of the main 
gallery a cross-cut or branch gallery is extended North, where it intersects 
another lode chiefly composed of quartz, on which a sink or diagonal 
gallery is made on the dip of the lode which was full of water. The main 
workings are all under this level and filled witii mud and water which 
prevented examination. Considerable working has been made, and from 
the great quantity of Scorins laying on the surface, evidently shows the 
mine once to have yielded mineral It is situated convenient to water- 
power, and wood abundant for charcoal and all mining purposes. The lode 
is embedded in a beautiful blue clay slate which is a very congenial struc- 
ture for lead. An adit or gallery for the extraction of ore and which would 
"serve for drainage, could be put in at a trifling expense, to drain the 
old workings and give it a trial. 

No. 25. Dhv/npore Lead Mine is situated in the side of asteep moun- 
tain at Bulleean Dhonuka Dooleka, about two miles South-East from 

I 
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Dlmnpore villago. Tt has two ontra)»ces or tliagonal galleries sunk on the dip 
of the lode, tlie westernmost one about (I fathoms, and the other, which 
is about 4 fathom.; Kast, is U) f/ithoins denp. It appears, the old miners 
mot with a slioot of ore (load ore) in the out-crop, and followed it down in 
an easte rly direct ion on wJiich con.siderable workings have been maile. In 
breaking some of the lode wo found it thickly impregnated with lead, and 
in the gossan (a brownUli decomposed quartz) the green carbonate of 
copper. In the wo.stcn» woiking.^s, a good de])o.sit of lead is to be seen from 
which we broke 13 seers of good lead ore. In this sink no very extensive 
w'orkiugs have been made but far richer than the Ciistern ore. The lode 
bears East and West and dip about South into the hill. Its breadth 
cannot be ascertained fi.>ni the nut-crop being thickly grown over with 
trees and brash w'ood. i^c., nor can it Ix' aseertained in the mine ; the 
miners did not. carry tlii* \Nli»ij<‘ breadth of it in thedr workings, only orui 
wadi (side) is to be sci'ii, tlm North one. It is worked on for alxiiit 12 tVet 
wide, cliieily compo.icd of a brownish (juartz, mixed with a litthi linu?.stoiic, 
the W’hole thickly impregnated witii granular Jv*;id (galena.) Although 
this mine has not Ixm lca.-.{*d. ibe Native.-; fit the neighbourliood have 
•worked it occn.'^ionally, probably for the lead or silver or both, (it is 
doubtless argemtiffrons.) It j; so .sitm-d ;<l tliata ny icfiulred depth of 
adit or gallery be brougiil in for drainage, but being situated so 
high, drainagf' will 0 (/t be UMpurefl h)!' a Cfiusidcrable time, if worked 
with great foicc. Jt wa.^ left ri» h. Ore (an Ik* broken at uncf* • and a 
stream, kss than a qn.utoi 'd' a miit; Irorn tin* mlm*, aftbrd.s sutlici(;nt 
wratcr for dressing .oid all oilioi mining purposes. If ihis miin.* w'as in 
Cornwall, with .sudj facilitif , as is Iuto offered, it w^oiild let at five (.>) 
.shilling.s in the II), or oje- <pi.iiter of tin* [u’oduce, and gK’Jt profits would 
be realizeil from it Wood for fhar(;(*al and ail rniiiiug requisitfis cau 
be obtained on and ilircctly East uf tlio mine. The 13 seers of on* were 
taken back to L)nuijpoie, and .'ifter .soled ing tfio* liest spciciniens to take 
back, and sainpl(.*s to asci rtain the proportion of silver sinolted ; the 
remainder or refuse, which was abiiiit li.^ sofTs of ore, ]>roducfHl 1.^ 
lb. of load, equal to ().’^ pf3r r.tnt. Jt was jiot dres.sed or cleaused and 
smelted, less the best specimens with the dirt as taken from the mine. 

Ao. 26. Jdk Silver Lead Mine is opened closi; to the w'o.<itorn end of 
Jak village, in Piittf;o Kurro. Koto, (pcrgiinnali Budlnin.) At tlio place 
where the silver lead (argentiferous gakna) w;w fouinl, we cominonccd 
opening, and found the lode, which wo.s very much di.sordt?re(J, and the 
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stmtiim very much broken, to bear S. E. and N. W. and dipping N. E. 

It is composod cliieliy of quartz, mixed with clay slate, whicli make at 
intervals rich deposits of lead ore ; aiul stones from 2 to 1 5 lbs. weight 
have boon cxtrar:te<l from it whieli will yield 50 per cent. lead. . Being so 
near the surface, it does not lake a regular ])caring, (inclination,) but if 
explored, would in depth bo found more settled aiid probably productive. 

It has every indication of becoming a valuable lode, and 1 strongly re- 
commend to sink shall 10 fathoms diagonally ou its dip, which will 
give it a little trial. About 150 lb.s. of lead ore were taken from the lode, 
and rubbish, which will yield 25 soots of pure lead, equal to 33 J per cent. It 
is cmbeddeilin a greyish clay slate. Such rneUiUiforous and pr^nnising lodes 
deserv o trial, and the spec amen sfoi^id w ill recoinTn* tuI it. Abe »ut 300 Rupees 
will prove it 10 fathoms deep, uieliuling the expense of ilrifting a few fa- 
thoms East and West in its ccjurFO at the bottom of tln^ sh.'itt If a good mine' 
.should be met with hero, wood, (primci oak,) within a short distance, is 
incvhaii.stible ; and water, Ibr jili mining purposes, can be had just nndc.T 
the mine from the Pindar llUor Evc*ry laciliiy is here ofTiTed for carrying 
on extensivo mining oporations wliicb <‘:ui be carried out very economi- 
cally. The load of this mine will vh-hNilvcr and should be :i.ssayeJ to 
ascertain the exact [irojiortion. It the* luiuc was workc^d in a miiiing-like 
manner, it is my opinion that it would be tiumd rioli and roniunerative. 
This iodo is also .soon croi)piug out by the; ^ide of ilie road leading from 
Jak to Biergong village. About 80 fatlmnis, in a South-K ibt dircjtiun 
below' the mine, where.* it i'i mure .settled and lias a very promising ap- 
pearance*, a small trial .^liouKl bt' maclc in tin* oui-croi.i at this point also. 

It will be seen that of the Lead Alinc'. Dhiinpove and Jak are the most 
promising, and can, doublless. be made, with little outlay, nauiinerativu. 
If lead should be rt cjuired in tlie hiljs it can be raised at once in 
Dhunpore Mine, and it ifc .<iiould piovcj .•igontiterous Uif which then; is 
no doubt.) it will bo lound a valuablu conetTU arid could be profitably 
worked, looking at the enormous price h'lui si lls at, 6Vv. .PIO j)ur ton. ’ 

No. 6. Gold. In Iravclling we <ilbOiVered parties Wiisliliig the auriferous 
sand of the Aluknunda, and from the gold obUiiin d from a eerUuu quantity 
of sand, it appears to be very prulit.ihlc t.» them. Gobi is vmy much worn 
by the inhabitants in rings and other decorations, which 1 was infornnxi 
is taken from the rivers. We found by trials made also on the Pindar and 
Memdukueo Rivers, that the s;inds were auriferous and ilic precious 
metal detected in each of them, the Alului’iiida by far tUo riclio.st. If 
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wasiiiiigs were carried out on a large scale by the new improved method,- 
for washing ami obtaining gold, where labour is so cheap, without doubt, 
could bii turned to profitable account. 

Sev eral other iuiuos, besides those previously mentioned, came under 
my notice, but 7int worthy of place.- here. It appears tliere are in 
Curhwal a great number of metalliferous deposits which have not yet 
been \jsitO(l by Einopcans, many of whieli bonhniug on the lower range 
of the Hinuilayas, if examined could b<3 prosecuted and piolvably turned 
to profitable account. 

t beg to say that my companions through our tours laboured r.ealourdy, 
as Well as myself, to proiiioie tlu" objects of our laissioii, the results of 
which, J hope, will meet tin - approbation of our em]>]oyers and also of the 
C’onunis>.ioner.s of iliv' I’rov iaces who were pleased to appoint the inve-stiga- 
tion, 

I have, X’c., 

= Sigurd) JAMES BARIUTT, 

Jsvii'or/i/ M 'tneml Surveyor, 



CoPi'. 

Liai of Minei'iil S^jec-i'iiCii^^ colicctcJ- froTii the vciriouis Mines excunihied. 


( 70 ) 




List of Mineral Si/ccmen.^ mkctedfmn (he varknis Mines (Gohtiuued) 


( «o ) 



(Signed; R. y. ULI, FIELD, 

A/sst. &-«•//. tv Gotf., a : w. p . 
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(Siniunlj James Uakhatt, 

Anst. Mincra! Surv^'^or. 
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No. !)2, 

Fiuim 

C-MnwiN 11. HAM«A.Y, 

C’oii':iiuvsiowr, Kiihi'.ioti Division, 

To 

Tim «li( ;Y. to tui: 00 VT. of IN [)I A, 

Jlonti'. Dcjhxrt'iihCill, 

C'a’.ctilOj. 

PrWJ(! WoUK.s. 

SlK, 

I IIAVK iKiilur tv iiironn you that, lUi'.Ior instru<*lions Iron? 
the lloa’blo the LiLUl.o]iaiit*(Jovx‘rijor, Norili WoNSteni Proviueo.s, I Juivo 
tins day sent to the Allyniirii I’u.st Oliue, Uj l>o forwarded tlionoo by tlio 
]billock Train, a Bok fo your addas^, contaniin!^ speciinoiis ef Iron Ores. 

T liave ‘;)io honor lo be, 

8u?, 

Ytuu’ most oi)edit?iit scrvaid, 

If. RAMSAY, 

Coi}0UilS>iiO'ilCt\ 

Kl-maon OoMMR.’S OphOK; 

Ctmii IhddvMucr, 

The "Ind March 


B! TAB I Ml IRON^ OUKS. 

Lid (>/ S peel III: nSj v;ilh lichiarki^. 



1 

i 

No. , 

! I/.)«'aliiy. I 

1 ' 1 
1 1 

i 1 

1 

j R l'\M A KlvS. 

1 

1 

r 

1 

13j*ojapoor, 

! 

! Heavy nnd rii’li. 



2 

Ditto, 

Tufacious limi'-r-tinu'. 

M 1 

1 ] 

:i 

R.'pnl Polt'roc, 

1 Workable, - tort lii'il. 



t 

Miu-liear. 

1 3 feet bed, elayey aiuii'oor, uoi'd f >r niixia^:. 

d 


i) 

Punealcc, 

Mii-aeoous, saiiily and [mor. 



0 

Ditto, 

ore, workable. 


..i 

i 7 

ChownsiJla, 

1 Narrow bed. poor, but workable. 


in 
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List of Specintcns. — (ContinueJ.) 


Lot-ality. 


Hrmauki). 


8 Blioomku, 

9 Ditto, 

10 Doehouret*, 
lOu Ditto, 

1 1 Ditto, 
l‘J Ditto. 

13 I>i!to, 

14 i Ditto, 

15 'Ditl'i, 

10 i Ditto, 

1? 'Diilu. 

!^ |Di»t.'. 

10 

‘Jt» illii'o. 

-I 


/ -Ji i.-li.i. 

C ‘jr. |Diiu.. 

I 

f 20 I Dr.-rhilco. 
27 iD.tt- 
' JS iD-k., 

j ! •:<> 

' oi> ' i‘;iL tv*';, 

! 31 ; i/lr 
i .‘'-J K(M, 

i \y.\ IbitJ.*, 


f\ -31 I ( J'lain.-f' 3*.>litr, 

I I 3.5 1 tOjoiJpra, 

j ;«.5 M loj.i Ghari".'', 

' 37 I D'l/K.ar KuJ«kv, 

30 1 il lil'ill I, 

40 Ciiuoku].!, 

41 CLo'jpru, 

42 KoshiUa, 

4.3 Gliiirrn, 

44 Htiuii'UD^a, 

4-5 ilitto, 

[ 40 Ditt.;, 

47 Ditto, 

•18 J 30 Xf>lll’; 

49 Datit'c- Doon, 

.50 Ditto, 

.51 Ditto, 

•52 Ditto, 

;53 Ditto, 

^ I £>4 Ditto, 


.. Good ore, very 9orvii*eabl<». 

.. Poor but .sorvii'cabli*. 

.. Bottom of sliaft 20 fi'ct doop. 

.. 12 foot bolo-.v aurlaco green t*lny, 

. From blocks on siifliice very rieh. 

.. Ditto iluto ditto, rich. 

. ‘ Ditto, calcined. 

. lAVliili^ siind-5tone. 

.. j llctl lernigiiious clay, useful for rcdu' irig, 

. jWliite fiiv-ci:iy, requires well prepari-Jg. 

I Higii up i'l tlu» hill, good ore. 

. I Ditto ditto. M'druted ditto. 
jDii!<>. pt..»i‘ iK'jg i*re. 

. ’< ’;.tvcy slaic, V iiJi of iron. 

. Limc-^|o!,e I’tMui Decliowreo gix>iL 

. • ‘•’•irfaec, s]H‘.‘?incu i-oor. 

. ! D»ito, diO’i \ cr\ poor. 

, : A\'orIi;»!dc or**. > ery fail*, 
cv, V. 

. t J' Od WtirkaM'.* 'uv. 
d’ffo. 
ditto. 

. ’ I'oor, bu* icurK a })!.', 

! Ft rrogi iiiu.^ (,itiHrt/. n f“; ictiu v. 

. j lb fruetory. 

I 

. j !'«• »r, bu». c.a livable. 

. Ditto, diOo. 

. j IkUo. diuo, murii i»n atirfuce. 

. :Df-..ivy ricli and irco ore 
lAViiitc clay mten-vpersed. 

. IP'-t r. on .-mrrice. 

. j V.'..rkal;ic, '»mall bed, 

. j c"U . 

, jDiito ditto. 

. ■ I feet Im •!, poor but wttrLaMe. 

. . Small betl, poor. 

.j Ditto ditto. 

.| Below (Ihurra good ^\l.rK'd)ie ore. 

. j rjime-blonn tujueeous, near Ghurrur. 

. Isiir, vn.rkjible, much on biirlace. 

.j Woikable, 

. j Boor W(*rkaldc, J Euad to CUou]eheiT<'r. 
. Very poor workjible,) 

Ditto ditto. 

Ditto ditto. 

. ! Ditto dilte. 


C S5 ) 

Lid of Sih'ichicnfi. — (Coiitiiuiofl.) 



Local Uv. 


Kfmark.si. 


/iS ClioulcJiornv, 
•'>♦3 

07 Karcc, 


J, C OS [Carco, 

^ V 5f) Kotrcc, 

V (jO Ditto, 

r SJ Xotdvviir.i, 

w ) <)2 Ditto. 

M J OS Ditto, 

L (il 

I 

1 / f}o \ Lai Dak, 

oo. (17 ! Ditto, 

^ ( 08 ; Ditto, 


00 lAfundi!. 

VO Ditto, 

Vf Jumnea Da^^li, 
• < iJ Ditto, 

; 7;i Ditto, 
j 74 Tal Kuddoc, 
75 .Ditto, 

7i! j Ditto, 

77 ; Ditto, 

7i^ I Ditto, 

71) !j)ilto, 

80 Ditto, 

81 j Ditto, 

82 I Kotdwaro, 


. r 80 Dohulcund, 
S \ 8t Ditto. 

-J -V 85 Klial.iq;ur]i, 
^ c / 80 Loi Jhung*, 
V. 87 Delila, 


... A kind ol‘ bo^ ore, po()V. 

... Heavy rich. 

... Much or. .‘iivface. /^’ood, workable. 

. . Much on surface, lieavy workable. 

. . ' Refractory but workable. 

. . I Workable. 

I 

I 

Very serviceable iron-stt>iLe. 

. . Vf rv i xcellen.t sonHeeable ore. 

. "While firi'-clny. i^ood. 

... I Workable but poor. 

. . ' 3 4’*'di bed poor 
teet ditto, ditto. 

. . * Very ditto, ditto. 

.. . Very poor, 2 f« ct inches. 

... ! Poor, small bod, eoutaiu'. lime. 

. . Ditto ditto ditto. 

... . .1 kind of bo;rore, ncli specimen. 

...tlTo:i\y imd lieli. but refractory. 

. . j Ditto, but nr.t rich. 

... jPoor -md refjai'ttrry. 

... J)i'(t> di:i.). 

... I Ri.*b. lieavy. and refractory, broken from the 
i lar;;e mas.s aein to Uoorke«*. 

.. i Hi. II, but refractory. 

.. ! ICill.i.s, piM)r. 

» • C.arbonje..*Mi.^ eJnte impure. 

J)itro vefj’ impure. 

. . Lime-st.'uie. ruf.ieeou.s. 

.. L'^nitie. Cual. 

.. 'Dood workable ore. 

.. I W''ork.nhlo ore, 

. , I Poor. 

.. 'WWknble iron-stone. 

.. i ditto ditto. 


Oeciioubke, > 
The iOth January, 1856. j 


(Sig-noil) W. SOWERBY, 

Civil Enyineer, 


Fh.)>[ 
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.\o t\{i\ A. OF 185a 


• WILLIAM MUIR, Esquire, 

io *hc Govt, of tlie N. IF. Vro^^nioGS, 

CECIL BEADOX, Esquire, 

Shoi. io the Goirrmnent of I lulla,, 

Home Dcpa rt me n t, 

Fort William, 

Dated Ifead-Qmrters, N’ynee Tal, 
The ^rd May 1851 ). 

VfH! fi. W.)K\-s iV.rsiirMJ \i. 

Silt, 

I AM ilircotod l>y His Honor tlio Lu'utvnruil-Oovernor io 
naii.=mit, for ilio pin pOi'O of Loiog- ]»laood bofiire tho Jlou’bU* tlio 

rjivvuviKir ].i! io Ci^uncil, ♦ho aocoinpasiying copy of a Memorandum, 
d <t.v d hi-r.-iot 1\ Li'*ui.eiiaio.-(^jlou<d IT. DnituinoiuJ, omphmdori 
ir oi 1 j.\ ill t:i.' I>h;d)u., < xpl'initor}’ of tin.* failure t]»is year in 
llu' ’'Vurkirit.’ ;»! tli.- {Von<i./c at I)t'choure»x 

^)id . — Tlio oiun'.-nuj'lnMi >tat' » the cireumstances under whieii some 
ronall ,sp ‘ioims of ]o^ iron '.vei\ prodiicod, hvo of wlneh, >vith 

a s}.. ■diif-u :d-o f.f Ur iniprimjfiy i»’ori wliieli prc.- nt-; appoar- 

•■uirr'' fjf a hiL;'ily ch:ir.!«*t--r, Nslii la? trajisniilted to your ol hoe 

Ly *Jm- (Im\ (' rmiiLJit Ikillo* L 'li.-m. It. ‘.vill siiHii.e to diowr the good 
Morkiiii, eharaoter of tir*' oie. 

JdrutouiiU i'.voiuor wr‘ul<‘ KToiu’Oi.uid IliaUif Lioutciiaid- 
(-olou'i nnimi'iond -.houl l ho pc’*iiij.{l« il to pi'«)« re d Eng-aud, as pro- 
posrd ill my !(‘it':r. 2 Sm. 2:)o A of iho r,Oth A]'ril, Jio diould ho 

author!/, ;d 10 riigagr? rla* M i\loesf(ii tuo) years of (\\(» foiun]ri.«, to 
iMr. IUM '-, »Nhn, though M.iy qu.Jiherl and /eaious, is iinahli', witliout 
fiirtlior I'hirop' an in-lp, to luako propr-r om' of tho funvieo whloh Ims 
hecn prr-pnroil midor iri< •lio r-tioii. Jt is fjhvioiidy <lr>iral)h*, wlialover 
resolve iio foiTiiod in regard to more evlondve pla.us, tliai a fair and com- 
plete trial he made of ihi^ expe'nmontal furnaec. whicli has failed in iIjo 
past season only from tho want (da ^ulHcient numher of fjualitioiJ ivork- 
men. Tlie pig iron preduc'. d at tliis fuinaco vill ►stipply nearly tho 
whole of thri yearly (lemand of tho lloorkr-e ivork -.simps. 

yli . — A momorandiini with plans, .suluniLterl hy Mr. Sowerby, and 
sent with thi.< letter, contaiu.a fuUher details of tho endeavour to usi? the 
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iumacp, and ot tbo paniciiirirs connocted with the Dechoureo works, 
which wiJ bo intorc Ufi o guido in faithur operations. 

1 have the honor to be, 

Sir, 

Your most obedient servant, 

W. MTIIPv, 

Secy, to Govt. Y. ^V. Provinces. 

lletul-QnaHcrSj /V/; 

21ic >h‘cl Moy l-'rloC. J 

MEMORANi)i:>.r ON Tino iu:oi:nt iron smelttno opera- 
tions EXPIuUniENTAELV (JON3JUCTED AT DECIIOURKE. 

Tllti w’iitor ■'.vh'jcl for .supplying* the l)last having been coinphitcd on 
the 17tli March, the hcathij: and clmrgmg of tin? rm'iia«'o coinmeucod 
on the. ISth, ami continu ed till t]i<‘ 2tlh, when the blast was pnt in. 

2ii(l. Sliorlly afb.rv.ards it IxManuj opnareiit that the air-cliosi was 
L'iikin- from tin' .•lirinkiji.,- .jf the timber of wbii b it was oomp \sod. 

Tlu! im i’c»-('d ro sncli an cMont that it was deemed 

j)r!nlcnt at midnight tn stop tiio tipi-ralion. 

Mh. On clearing oat ilie rnrnact’, it was found that tl^e ore had 
ooinnioncod smeUing in tlie iin'.st satisfactory mmnier. Amongst tlie 
lumps of metal lln ro was what is railed ii.-ually ‘‘kocsliy ’ iion, (iioji 
highly carhurcM..eil; which isai\va\s regarded as a sure prognostic of 
the cast-iron being of tlio best dc^erioiiou. 

^th. Mr. Davies, tlio simdict, was naturally disap])ointcd at the 
iiocossity for suspending the opiM'ation^^^, bul so eevlfiin was he of eventual 
success that Jie at once placed the 'metallic luin[>.s which had becu n - 
moved from the furnaoe into a .small cupola which h:ul brcii made for 
bra.s.s castings, and withoui dilVicnlt}^ run them into ])igs, a portion of 
one of ^s]lich Ls herewith >nbini*ted, and will 1)C found to be ca^t-irou 
of the very best <|uaJity, and W(»iiM take the iirst place in any marker. 

(jth. To obviato the possibility of leakage again occurring, the air- 
chest (which for its large dimensions was found exceedingly dilTicuU io 
render perfecRy close at all the joinings) was omitted, and the air pipes 
led at once from the valves of the. blast trunks to the tuyeres. 

lih. Tl\o furnace was again heated and charged on the lOtli, llili 
aivl l;hh instant, during which iiinc it ro'purod constant and unremit- 
ting attenlioii. 
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Sth. Oil the the bla.sL put on about (lio miJrllo of the djiy, 
and the whole operation proijrcssod most tavorably for about twelve hours, 
when the cinder bepfau to descend with such rapidity as to ro(|uire 
greater strongtli and activity to clc‘ar the lioarth and raise the cinder 
than one man coiiJd aoconipllsli. 

Wl Mr. Davies was able by the most violent pliysical exertions to 
keep the work going for soiii-* hours after this, but the labor entaihd 
upon him, coiubiin.’d with Jus previous constant, watching, tasked hi-; 
energies beyond their power, and liis sUength began to fail, wlioii an 
accident lo bi.s eye onlin ly di.sabled bini. 

Idle wv.ik wa-^ continued till dav-bivak e.u the I4?th, by Native 
workmen under ‘Mr. So.verby s superintendence, but nor. !)eitig po.vesscil 
of tlm requidte .<kill, they wvro unable to pj-ovamt the aeetimuhdion of 
tlie einder in ti;e In-fjrfli, and con.se«inefiLl) the Ii<pii<l tiwial could not 
be diawn from thj fnnia.e. 


]k7f. Afh. r the bb.-t ’.va.^ fakeji ••tTand Mio hearth clean d, a '[nantitv 
of iron wa.> ir.Len eni. of llm v>mr .lex-riplien a.s Unit which was piv.- 
tluced on the funner <*ce<asion. 

Vltli. T‘> smv up. Tip- work ieia )»ecn slopped ,.idy tVom want of 
Irainrd jiamU It b'-ing lat. in i.e .^ason. and Mr. Davies ha/ing br.-n 
taken ill, I conaden>.l i. advisabl e that the prosecu(ion of tin- ntider- 
taking sh"!ild 1 ( -b^.i imliini.'d foi Tne pn>vnb 

VMh. It i.. ?idi.-Jhetory to Jidil, that Mr. D-i\ie=! state's, that in th(* 
cour.v- of his fit \« ars’ pif^/ihal evpe.-ieiico, he never .-'aw material.-, whieh 
worked mojc f.nurablx tog.-aloT and better ada^ded for the jwudnctiuu 
of ca'L-ii'jii of tlu. Inst <|nali‘v. 

iMi. Tiie furnace on Ix.-ing de -red out wa-; foi.nd to have .sn.stain.-,] 
no damage, rho fin.-brieks hav...,, : wel’ A-: :-u experiment ih- 

success is so far eunipl.-to that il pru e -on.! (h»ubi, that at ]h‘- 
chonroo, tin* nirnn.s of prudndng c.isi-iron ot the Ix^st de.‘cripli/>n exi-:t 
in the greatest profu.«irn. 

(.-igne.l) fl. nJIUXMOND, Lieut. Colo, id. 


Nvnee Tal, 

The 22nd April 1850. 


On tSpcckd JLlidif. 


(True Copy.) 

\V. MlJllt, 

ISecrdarij h Govt, of the .Y. ir. ri-ooinreo. 
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.UI.\fALAVA.M ritON WOUK.S, KUMAON. 

Uei’OE’j’ on Tiic; K:aTj{iMi;NTAi. ISi.wr Fuhna<.‘E and otheh Works 

A.T DW'lloUEEi:. 

1 ntn,dh\o‘vi'ij ILi.l' t/ks. 

1. On fir-sh coinuioiiriri'^ (In* wo'ks iti tho boj^iunmg of NovomLcr of 

liwt yojir, coiisldombli' (li*fionlty v.'u-; cxperlonccd iu obtnning proper 
'vvorkTncii, owing ij Iluj v/uik l.r.iiig of a no v kind in the ooonirv, also in 
obtaining a proper supply (f su'tob'lo tot>ls, not the ‘;ii»pUebt prtjvious 
proparaiiou iiaving b'f ii iiia'b* to workmen or tools, and fho 

great «iisr;ineo of Piiy import; uit from ^YbeLi^:e iboy could be 

obtiiiuo'J, Ibe iiran -t boijig Ab fldab ol or U:\i\ipooj about oO or GO inilos 
off, caused delay in tbf. S{»ine touls v/i.ie su[)plicd by tlio 

Coniinis.iioiier of K'uuauii, witl; as ’itllt: delay as possible Tbo workmen 
who ajtplif'd for work wore all of rlieas -.f an inferior <-la^s and OiC* too's 
{bey brougbd with them ^\cr^' ijuiio andt lor tliokind t'f work to bo 

A I'oN bettor workmen ere engaged as tbo work progivsbod, i.>ut wiun 
once men were t iupb'veil aii .l gut a Uitle used to the work, it was iucou- 
vmiient to ehango ibem, 

2. In nnv future works to be dune, [u’oper arrange* men Is l>o 

made for engaging <;o</d workmen ..u;ne IjiTle tinio previeu.dy, al.-^o in 
liie providing of ail adoiiuate. stoek of g«»> l tools, when tlic incoiivcniences 
experienced during the ]u*oguss of tlu piescnt works wouM b: avolde-i. 
d’lio workmen should be eue igcl bn* a lon‘j< r peiK^d than from m«)ii!}i t«; 

moutli, to pn.*veiit th« ir le.wiue iu tin* Juiddle of the woik ub some el' 

them did during tliis se.a-.on. 

Thf. FfeN/u f. 

y The foundations having b t r. d.u^ for the funiare, the building of 
it was oommoiioed about tlic rnidilie ol the mouth r-f November. The 
fouudatioas are built of iin-lres^i d ruMdo masoncy, the adjacent boubi.-rs 
being t=plit and laid in imul and grouted with lh«; white clay made Int.; 
a semi'Vaiuid .state, and peuii d iuti> 'he spaces hot \vt tm ilio stones ; iJii; 
made a tolerable solhl Ib’-uuhition. Lime as im>Mar would, doubtlos.s liavo 
been much bet^, but. none ha.in«g been ].wcviously |:re])mc«i, ami die 
length of tbm^cquin?.! for burning it, a' so the want ot tools, pro vouf cl 
its being got ready in sullicioiu tinio. [particularly a.s tho woik rnjuIrcJ to 
bii eoinplctod witliLu the workin.g sea.sou winch hail alreaily l.urly set in. 

[>, The whole of the upper walls of the furnan^ are also buUs of 
rough nibble inosoury, sot in a mixture of lime luid mud; ibc lime being 
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chiefly brought from Kaloedoongee, where t here was a good stock in hand 
previously prejarod. The stones used in the building of the furnace 
were procured from an adjacent quarry ; tho workmen however could not 
dress them properly. 

.5. Should any more furnaces bo erected in this loc:ility, it would lio 
bfttor to have them built entirely ol bricks instead of stone, the .stone- 
masons being such inferior W(»rkmen. If a better class of masons can be 
procured, tbeu stone, Avliioh is V(‘ry plentiful and of a good kind, wotild 
probably be the best and fheaj^es*-. Furnaces do not of necessity rct[uiio 
to be of very line dressed masonry, the .stone only requires to bo propeily 
scpiared. 

0. An experiment was made in tho manufacture of cojumoii bricks 
from some of the soil in the neighbourlnx.'d, about S,700 having been 
niouldei I from some clay found ready puddled, and tho result was tiiat tho 
bricks wove very good, and the clay most suitable for their maTiuihctmu 
Tho clay is found about 1 i mile from whore ibo furnace has been erected. 

Thm Fiuf>r»unuc.s. 

7. On coiumonclug th-* )iianuf:H*turo of tho fire-bricks, consi.lerablo 
diiUculty was exp-^rlciictMl owing to t.ho material lusng cpiitc nt'W to the 
]\'.divc wofkimai an i thu workmen Tiot being first rate. After about oOO 
bad Is^Oii medo mid bin ti' , trie work proceeded in a more saiisfactory 
maiiiicr, the work'oou iiaviiig gained conhdcmv in the material. 

8. Here again tlm uece.-sity for urging on the work as j’apidly 
os pos.^ibIe rernh-re^l it- ' necessary in o.okr to save time to use the 
biijks ill an unbmut slato , tbi.> was an uueertaiu exporinn'iit but 
the great care taken in the burning of them in their place inhido tho 
furnace pr*. vented any bad effect 

0. Tlio quantity of firebricks made wa.s about 11,000, and have 
been used as follows : — 


jS'umber ustvl in furnace Inuut, 

r.oo 

Number do, do. uuburnt., 

... 4,580 

Number do. do. in cupola, 

200 

Number do. do. various. 

... ^ JOO 

Numlier .sent to Kourkoe. 

• 50 

Number in stock, 

... 5,1.50 

Number .spoiled or waste, 

420 

Total; 

... n,oot) 
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10. Prom the impurities contained in mi^ch <rf the white day found 
at Dechource, it requires to bo very carefully selected and prepared in 
ortlcr to make good fired^ricks i the clay found in many other localities 
is more freo from imYMiritics. 

11. As soon as dug it shouM bo first calcined, small charcoal being 
the best for calcining it ; it should then be ground in a good mill into a 
fine powder like sooikoe, and afterwards mixed with a small portion of 
the clay and water suHieient to make it plastic. In Tnoulding this, would 
be iKJst done on a good flagged pavement of ‘sufficient area being 
allowed to remain there till dry \ the bricks if placed on the ground 
get twisted and spoiled, and rrocjj;ient]y crack when drying ; they require 
also to be turned over and scraped, the looric earth ailhering to them, 
this causes additional labour ; whe n thoroughly dried they should be 
burnt in properly constriiftcd kilns wi»b small charcoal. Fire bricks 
thus carefully prepared would bo found equal to the best made in England, 
which are frequetuly not prepared with so much care. The proper colour 
of the bricks is a slight ilesh colour, and they are rather tender. 

12. The lire-bricks made this season were not made in the alx>ve 
manner for want of time nni^l proi>t:r means. They have nevertheless 
proved sufficiently refractory having stocKl the heat of the fumaco well, 
the only delect being tJio cmcking of the tunnel head, which should 
have been hoopt?cl with a strong iron hoop. 

13. The first fire was lighted in the furnace i>n the 16th of Ja- 
nuary of tlje present year. 

Thk Water-Wheel. . 

I k The water- wheel that has been coiistmctcd for supplying the blast 
is eighteen fotjt in diameter and four feet abreast It has thirty-two buck- 
ets, the axle and aviuR are of saul wood : I he buckets and surroumliug is 
of schymul ; the bearings and beams are also of the latter timber ; the 
emnks, connecting rods and piston rods are of saul. Saul being a strong 
wood was found most suitable for the parts it was used for ; sc.hymul is a 
soft light wood and not duiublc, but the facility with which it couM 
boobuiiucd of jproper sizes, and the ease with which it is worked, \vl)s 
the cause of its being used. Jaminis said to be a more suitable timber 
• for water-works. 

1.5. A wheel of the above size, witli a supply of 20 cubic fcc.t of 
water per second, 'moving at the rate of ten revolutions per minute, is 
equal to about thirty-horse power mote or less. From tJie small amount 
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of work it had to perform, in moving the two blast pistons in the blowing 
cylinder^ not more than 5 or 6 oubic>feet of water per second was re- 
quired, with which it performed twelve to thirteen revolutions per minute, 
and the same number of strokes in each cylinder. The wheel is therefore 
capable of working twice as much machinery as it has to work ; it was 
constructed of this size at the suggestion of the Committee which mot 
at Dechoureo in October of last year, under an apprehension that the 
supply of water would be deficient, and possibly also with a view to the 
ultimate extension of the works, by the addition of one or moro blast 
furnaces. A w^heel of smaller diameter would have been ample for the 
present experiment , 

36. The wheel has been well secured with bolts and screws and paved 
with a good thickness of tar, also caulked with tarred felt so that it is 
very substantial The axle, which is entirely of wood, rests upon brasses, 
which with the other brasses used w'ere made on the works, being run 
from a small cupola erected for the purpose. 

Thr Bix^wixo MACniNEKV. 

17. The cylinders for supplying the blast are made of deodar 
timber. They are 3 feet square, and Jbout 7 foet in length. Allow- 
ing each piston rod to make a stroke of 6 feet in length, the,^e 
cylinders with thirteen strokes per minute give a supply of air equal to 
1,400 cui^ic feet : the quantity requisite for such a furnace as the ouc 
erected, is 1,200 cubic feet per minute; the wood and iron woiL for 
these cylinders was prepared at Haul Bagh for a wheel of smaller 
diameter, otherwise they might have been made 4* to 5 feet square to 
advantage. 

18. The receiver built immediately under the blast cylinders, was 
built up of stone and lined Avith wood, well caulked and tarred. It was 
about ten times the cubical coul ents of one of the cylinders. This w'as 
intended to act as a regulator to the blast, but from the shiiuking of 
the wood, and other cau.ses, it was found on the blast being put on not 
to be perfectly aardight, and a very imperfect regulator, the blast being 
intermittent When, the whole of the machinery Is of iron and nicely 
adjusted, and the air-cylindeis are worked by steam-power or well con- 
alaiicted water-wheels, an air-chamber is found to be a sufficient regula- 
tor, but any slight deviation from the truth in the adjustment of the 
machinery owing to its being of w ood, causes the blast to bo irregular, 
notwithstanding the air-chamber; sometimes the intcrmittcni blast is 




to he good but generally it is not sa Practical men are sligbtly 
the subject^ the r^ular blast is however preferable. 


? Hbfi Air-chamber or Keceivav was made at the suggestion of 
of the Committee who met at Dechour^ in October last, and 
is^/hafing proved effectual for tlusparti(mkrkmdofapparattia,..The 
jbe^ plan.woiild have been the introduction of the old fashioned flying 
piston; as shown in the Sketch below, thus 



The air being injected from the cylinders into the regulator, the flying 
piston is forced up and gradually descend^ being weighted as shown in 
aketob. By having cast-iron tops to the btowing (ylinders, and wrought-^ 
iron piston rods, tkey could be made double action, working up and 
down, thereby increasing the ef&3ctiv6 fruee of the blast and obviating 
the necessity forawgidator or air^hamber^ would be somewhat 
moro.coibpWx’ thab the plan adopted. .The jWfehamber having been 
found defective, the blowing cylinders were ^bsequently connected with 
the main blast pip^ by the ^plo addition of short branch pipes. 
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20. TLc bl^ jwp^siupealsoo^ saul wo(xi, beiug o^t of large- : 

sized hollow twee, s|^t*and properly drtalsfcid inside^ th^ put together 
again with tamet felt at the jdnfts and firmly secured hy means of strong 
ironholta . 

The Bued and Wateb-Cotjusr 

21. The oonsifaotion of reservoirs was tmggesteil by the CommiUei^ 
who met in October last, for th« purpose of keeping up th6 supply of 
water during the hot weather. , 

Ailer the most careful enquiries as to the quantity of water likely to 
romain in the river during the hot months, it was ascertained that it 
would be quite ample for the present experiment ; it was therefore con; 
sidered una<ivisable to construct any reservoirs this season, particiilaily 
as they would have been very expensive works, and of very large dimen- 
sions to render them of any pi'actical utility. 

22. A bmid was theretbre constructed across the river at the head 
of the gools or water-courses^ in order to bring the whole of the water 
in the river along the upper channel This bund was constructed with 
rough boulders and other stones found in and fuljaceut to the river, 
according to the following Section, thus 

SEC T 10 M •» BUMS 


h 



23. A scries of diy rubble walls have been built in an oblique 
direction .across the river, witli a slight curve upwards, according to 
the following Flan, as shown in the Section abovci Atthouppet 
Bides of these walls tal^ made of grass and bamboos werofised andtho 
spaces between the walls were then filled in with clay and mud and soil-^ 
the whole was then covered with other tatties, and a coyerbg of soil and 


uT 
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fstoiies with clay waa laid over all, trimuimg ft off to a gentle slope, aa ‘ 



2i Tills bund has proved (juito effectual in bringing tlie whole of 
the water coming down the river iuto the upper channel which latter has 
lx?oii repaired by contract. " 

25. The chief difficulty in the consiniction of bunds or weirs in 
im]>elnou3 mountain stream? like the Itiver Boef ia that of getting down 
to the solid iiiok lor a foundation, tho. bed of the river being generally 
composed of loose gravol aud boulders to a considerable depth, but seldom 
to so great a depth in this river as to piescnt any very serious obstacles. 
In making such Imnds, it is desirable to select aOmtf point in the river 
where the water Hows with, the len-st violence, and where it is not very 
narrow The bund should be formed in an oblique direction to the river's 
courses so that the water would bo spread over a long line of oymj-fidband 
would in consequence flow gently over it. If the bund Is plac^ at right 
angles with the banks of tlie river, it would be certain to be washed <1owji 
very soon, aiid the higher the bund is constructed, tbo less liable it 
would be to be' waslied df)wn, owing to there being a longer space of 
comparatively still-ivatcr above the weir, and the shock of the current 
being thoroby removed to a distance from the over-fall 

The Ohahcoal. 

26. Prepamtions for making pharcoal wore commenced at an early 
period of the season in order to spread the making of it over as long a 
time as possible, the makmg of a largo quantity quickly, rcf juiring exteu- 





wer».ocltt*tru(^- jind kieiit Jg(^\!(<)r 
sevonl we^ «&d large andijtlb^aiqii^ were in otpera- 

tipn, toir<»ai^i<^ t&nfl!,{TOy-vj''‘i- ^ 

27. ■ thefiJfewingSket^, thna:-- 
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tlprights are placed firmly in the ground 4 feet apart, the rmv of up* 
tights for eadk' idde being about 9 feet distant Inside of these upright 
planks are swunsd^ wooden ppgs, or by having tbonpri^te 

'dpubleand sfip^^ the planks inb^een them; the latter phm was 
found to be the best^ wing to the ferity with*whidi the pianks could 
be taken out and put in, for drawing and dwuipng ^ kiina The first 
kilns constructed were made to slope in one direction only, Iho upper end 
being jdanked like the sides, and the kiln was lig^l at one end 
only. Buiii^ the progress of the wwks an improvmiient was introduced 
by taking away the badk planks and makiiig them slope in both diiec- 
;.^^,firom the middle; by this plan the wood .was better and more 
chawed, being light©! at both ends and drawn in the same 
' ■, , 

vf. The wood fOr chaining r«{uires to bo cut into lengths of 4 
feet and piled crossways in the kiln, being well packed ; when piled to 
tho pro^ hraght the space between the wood and the planks is to be 
■ t^h and well rammed in, the top bang covered with leaves 

a^ a layer "of soil about 3 or 4 inches thick on Ae top of the leaves, 
living ppaoes on the top tmeoverpd until the kiln is fairly lighted Kilns 
ooustnKsM tpi this plan with (fry wood may be opened andihe charcoal 
drawn at each end witi^ twenty-four hours after being ligltted ; the better 
plan howpver k-,to alU^ (hem to remwn eight or nine days as the yield is;, 
better and they «e iw^i^y drawn. 
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(Jfhe height and length of a kiln is quite oj^ioi^ ; fkihiksjof 80 feet, 
jpjE:length and 7 feet high in the middle and & feet at cpn- 

^^^jiiitructed, an unifonn width of 9 feet *waR found to he the best 

29. The kind of wood chiefly used was saul, becauso it was found in 
; sncli great abundance lying on the ground ready dried, and of no use 
whatever for any other purpose, having been letV there to rot, being 
rejected by the timber cutters, thoqgh they were by no means small trees. 
The quantity of wood thus available must be immense, as after continu- 
ing to use it at one spot for a poriod of nearly three mouths there was 
no apparent dlmlnutif^n in quantity, layer after layer being taken and cut 
. v.p of quite sound timber, ev^ntly the accumulated cuttings of very 
many years. Saul wood makes an excellent charcoal, and yields well, as 
also kliyr, buldoo, sissoo, jamiu, jingnu, sindoo and aorla; the kliyr 
is excellent but small, it is said to be of rapid: growth ; the huldoo is very 
plentiful, the trees being vciy large ; the soft light woods make but an 
inferior charcoal. Wood of all Bi7.es wore used up to 2 feet 6 inches 
in diaTueter, v/hich whon placed in the heart of the kilns got well charred 
throughout 

tSO. The quantity maiiufaciured. was about 1,500 maunds or fifty tons, 
at a total cost of 808 Rupees, including every expense both for building 
kilns, planks and carrying to the works, thus : — 

Es. Aa P. 

31. Cutting planks, &a, - - - , - 95 12 0 

Building kilns, - - , - - - , 138 4 1 

Making charcoal, . - - - r 12 C 

Leading to Works, - - - r -- 99 140 

Total Rupees 808 10 7 

32. The actual cost of making the charcoal was therefore about 
9 Rupees 8 annas per ton or a little more than 5 annas per mauud, 
and nearly 2 Rupees^, per ton, for leading the cutting of planks and 
building kilns being liM&ed upon as plant 

33. At the oommeiu^ent it was attempted to get the charcoal 
made and delivered by contract, but though 10 annas i>er maund was 
offered for good sized charcoal none but of a most inferior kind and far 
too small for the furnace was evei^ delivered. Towards the latter end of 
the season however a <^tract for mj^ing and delivering the charcoal was 
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^ven imt at A per maund and about one-hundred maunds were deli* 

yered of tolaiwly^d charcoal ; task W(^ was also given out for cutting 
the wood in lengths of 4 feet at the rate of 10 Rupees per thousand {dei^. 

34 The labourers employed at first required some little teachings 
but towards the latter end of the work they bocame much more skil- 
ful and the work went on in a mort satisfactory matmer ; some difficulty^ 
bad been apprehended on this head at the oiitset/and even the bringing 
out oF an European charcoal-bumcor was thought of. The work however 
has been found so very siniplo that an Eurasian boy, sixteen years of ago, 
was capable of conducting the whole operati<m. 

35. The necessity of doing the whole of the work by day labourers 
caused it to be much more expensive than it otherwise would hove 
been, and the tools used in cutting the wood were of so inferior a kind 
as to very materially incnniso the labour and cost of preparing it for 
the kUns. Towards the latter end of the season a set of new axes 
were procured from the Roorkoc Works, but though of large size^and 
apparently strung implemeTils, they were made 6f such inferior material, 
that the first blow gtrnonilly broke their edges and vonJered them unfit 
for use until repaired, ar.d they required to )ye constantly repaired 
afterwards. 

3G, The (piautity of charcoal taken from a kiln 80 feet long 9 
feet wide and 7 foot liigh in the middle, was alx)iit 125 tnaunds. Six 
of such kilns Avould ther«?fore Ixj required to keep one blast farnaco at 
work, producing twenty tons of iiou per week. Tliis would require the 
daily liUmr of 300 coolies for six days in tho week, sTqjposiDg the charcoal 
to cost 5 aniKJS pci loauud, hikI at 3 annas per maund 100 labourers. 

37. Th.) making of charcoil will at all times roqiiiro the groiitest at- 
tention particularly iii the general arrangements, doing as much by task 
work as possible, where a nnui and Ids family can all be employed, as 
bn this the future success of any works wiU. greatly depend. It woidd 
be advisiible to prepare ;i good stock diuiug the (old and dry season of 
the year, as it (^a!luot ho properly luado daring tho rains. 

38. No very iinporUmt improvumonts can be made upon the plan 

adopted, as it is one of Ihiiigs, which is in itself so simple and 

complete that all attempts tU inijn-ovement would only lead to expense 
without obtaining miy r«dcnuato or beiieticial result. The details of 
working the kilns and getting the wood ore capable of some 
improvements, w'hich will readily .suggest t.licniselvos to any person 
liaving charge of the work 
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periodic rains,; quantity 

^ ^^jb^iprings up. This together^-jjlfj^^ ^ trees 

^ be charred in ovens dptopri^d into blocks, 

iiikib charcoal, at Home in Ei^laned, ^., thus becoming a 

I'^ieut f^pl ; this trOgether charcoal from v 

tar might, an excellent fool 


TBit TiAk-WiLT.; 


l;M,y,.!l^:^pense'kid deUy, in,'^ cliarcoal from the forest 

by bii0pok4uicfeeri^^ render . H ab^utely necessary to introduce, 

.at an .Cfrly the laying down;!cl^^ tnimVa 

41.:, ' A short piece of wooden tra m3 l|i k ?kas; laid down (and ; titniber 
put.&r a longer) in order to aacerbjliiwf andfrcim 
the data obtained^ it haS been the expense would bo from 

S|00 fiupees to feC otupoes per tnUe to nature of the ground. 

The early man^aiut^re of cas^hrori iram^pktosw 
trams unhecessaiy, as iron trams are so quickly and easily taken uj) and 
Ittd down so as ip suit the work, and are not clamaged^ by being removed 
as wooden ones are. 


Calcikino OHEw 

>2. Only a small portion of the iron stpup was calcined for the recent 
exp^ 'iment. The oro when calcined presented the appearance of ironr 
stone of the best quality ; the red ore and yellow hydrated were both 
calcined and turned out good. A portion -was calcined with wood but 
the best plan is ly means of small waste diarcual from the kilns not 
suitable for the furnace, and always obtainable in plenty. The plan 
adopted was in heaps, thus : — 
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43. 4- hyer of chain^l about 8 inches thick being pliSK^ at the 
bottom aiici tihcn about^S feet of ore broken into pieces, the mzoof the 
fist — ^aflerw^Ktls successive layers of charcoal titid iron stOne, an inch thick 
of charcoal being sufficient to 1 foot thick of ore. The cost of caiemihg 
the ore vran about 1 anna per maund or 1 Rupee 12 annas per4»n. 
This may tdtimately all be done as task work, by n man and his family 
being employed. 

Like-stonk. 

44. The lime-stone is veiy plentiful on the spot; the cost of propwng 
it would be merely that of breaking it up into a proper size, which would 
with good tools, amount to about fths of an anna per maund. 

45. The bringing of the lime-stone as well as the iron-stone to the 
works was by means of coolie.; ; a short tram-way will ultimately Imj 
found to be best and cheapest. 

Tnuts OF THE Blast Furnace. 

Tnul Kd. i. 

46. Oil the 17th of March the wheel being complete, the water was 
put on and worked well, there being no defect in tins part of the machi- 
nery nor any short conning of water, the water being much in excess of 
what was actually required; the blowing apparatus was still not quite 
completed, but was finished on tho 22nd of the month. 

47. The fumoco having been hf^xte*! up to the proper heat by wood 
and charcoal, the cha.rg(M of ore wore put in on tin; 23rd and on the 
following day tho blast was put upon the furnace for the first time. 

48. For some time tho whole of the laachincry worked well, but the 
pressure of tho blast w^as not more than .Jib. on the inch, as near as could 
Ije estimatod without a proper guago; this was low but sufficient, there 
being evidently an escape of f»iv in tho air-chamber and wooden pipes ; 
gradually as the blast continued the leakage brc.aiiic greater, and tho 
power weaker until it was as low, as ^Ib. on the inch ; this was an insuffi- 
cient blast for Lbc proper working of the funiaco as it was charged, and 
it was therefore .considered ad^i^ble to take off the blast and withdraw 
the charges in the funuwo in pveforonce to allowing it to go on anjd there- 
by;.run the risk of choking up the hearth with imperfectly .smelted 
iron, tho taking out oC^ which would have flamaged the furnace 
materially. 

49. During the gretater port of the time the bla-^t was on, tl\o whole of tho 
materials appeared to work well together and when the fire was reduced 
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a qiuxutity of properly smelted iron was taken out from the bottom of 
the furnace or hearth, but. too small hi quantity and not suflSdently ool* 
lected together to have foxmd its way out at the tap-holo hod the fe^ace 
been tapped. 

60. During, the time the furnace was being cleaxed out, steps were 
taken to remedy the defective blast apparatus, by doing away with the 
air chamber, where the air leaked most, owing to the shrinking of the 
wooden lining, and connecting the cylindois with tho blast pipes by the 
addition of another large pipe and branch pipes ; this having been com« 
pleted and the pipes well hirred and recaulked with hemp prevented 
tho escape of air. 

51. The iron taken out of tho furnace w^as found to be of good quality, 
pieces of what is known amongst workmen by the name of keosh, that is 
highly carbiiretted iron, were bikon out,tfcertain indication that the yield 
of iron mil be of very good quality ; the lumps were collectcil together 
and reailily remelted in the small cupola, with a little fau-hlowing 
apparatus, which had been oroctmi for malcing the brasses required on 
the works ; the iron was very easily remelt»jd auil flowed out in a very 
liquid state into several small pigs, which when fractured showed them 
to be iron of the very best quality, knowji in tlio tra<1e ns '■‘No. 1 Grey 
metal pigs first quality/' 


Tri vl No. 2. 

52. As soon as the blowing appamtus was again put into order, the 
furnace was reheated and changed, aud on tho 13th of the present month 
(April) the blast was again put ou, aud was this time found to be upward.^ 
of lib pressure as nearly as could bo estimated, but more Intermittent, than 
before. During tho first twelve hours the whole of the materials worked 
well together as heretofore, anvl the machinery performed its part pro- 
perly. About this time the cinder began to come down quickly and not 
in a very liquid state, probably owing to some small disproportion of lime 
used as the flut, and it required active exertions fo keep tlic fore hearth 
clear. This was done for some few hours, and the cinder flowed over tlie 
dam but not very freely. The proportioning of ttie lime and other furnace 
materials can only be ascertained by actual practice with the tumace, and 
the proportions require changing frequently just as tho furnace works) 
according to the judgment of the keeper. The altering of the proportion** 
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from time to time di'vcs not necessarily' involve the stopping of 
the fumiaoG every time Init simply altering the cliargea above, keep- 
ing tho hearth and twyers dean* by raising the cinder with heavy 
crowbars. .. 

53. This requires an amount of manual dexterity and practical 
acquaintance with the subject^ which can only, be acquired by a long ap- 
prenticeahip to the business of a furnace-keeper j there being but one 
su('h man on the works, he continued to exert himself until quite ex- 
hausted,' with the aid of Native labourers, by whom the work was kept 
going for several hours, but fn^m tho amount of physical exertion re- 
qmied and the heavy nature of tlie implements, together with the fierce 
character of the work to wlucK (hoy were quite unaccustomed, and being 
altogether untrained, they were unable to keep tho furnace in proper 
order. After it had been kept going for about twenty hours, the furnace was 
tried to he lapped, but ific vnetal was too far back and too small in quan- 
tity to find its way to t)\(j (.ipdioJe. The first tapping is gouorally at 
the oud of twenty-four liour:^,m(>r<? or loss, according to circuTnstanc*\s, during 
which time tlitMvork of keeping it in ovvler is goneivdly by for tiio most 
difficult ; by vmd bye whon tlie. furnace is fairly in operation and the 
proportions of lime, iron-stone and fuel have l>e<m ■well ascertained, tlio 
litjnid cindei flowing freely over i.lio dam, then the keepiog of it iu order 
is wn i ; »f the furnace conM by any means have been kept pro])cr]y at 
work and in order up to the fud of the twenty -four hours after the blast 
was put uii, and tho first ‘iost had lieen taken, it miglit then have' boon 
continued a little longer. po-;hihly one or two days, but this would have 
been tho utmost limit tli it. could iuve been done this season, without 
tho aid of a few a^ldition.il properly qualified smoltora. The quali- 
fications ot the Natives snu Iters liave not yet been properly tested, 
but from what has bcon ;ioen of thmn, and from their previous 
knowledge and their obsorvations and remarkp <luriug the ])rogrcss of 
the experiments, it. is .kdun'f»d tlmt they will ultimatuiy become very fair 
workmen, but in any future works undertaken it would be exceedingly 
injudicious to depend on thejn for working at fii*s.t ; it would be better 
and more prudent to incur the expeuse of bringing out a sufficient 
number of European smelters ac<*u.stomed to the work, who if well 
selected and good ui^eful meji in other doparfcmeuts as well, could, when 
tiio Natives wore trained to lake pmt in the v/ork, bo the means of 
extending the number of furnaces und other works ; any short coming 
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in of EuroftoaD workmen at tbe outset would in the entl prove 

to be ft false economy. 

54. Tlie iron ^takeu out al'ter the second trial was Ibo sarno aa the 
firstj the fumaco having sustained no damage. 


CoNCLuruNO Obseuvations. 


55. In the General Summary of the Preliminary Survey of the Bba* 
bur Iron Fields, from tlie. Golah to the flanges, it was 6.stimated that 
the number of blast furnaoes that could bo kept in operation by tho 
^orest fuel was two hip.ulred. This is however by no means the max • 
ipium that might be kept in operat^L by a proper nianagenieDt of 
the forests, but the introduction of an important manufacture like that 
of iron would of iistlf ett^ato an increased demand for timber which 
would require to bo supplied from the forests. Tiif^ number tln^reforo 
tluit might bo judiciously orocted is sixty, uud piacoil at tho following 
loci d ] ties*— ~ 

56. Ganges, - - - - 6 Furnaces. 

Ditto, . - - Rolling Mills. 

Lai Dftug, - - 2 Furnaces. 

Kotdwara, - • - 4 Furnaces. 

Luna River, - - - 4 Fu maces. 

Choidchorree, *' - - 2 Furnaers, 

RanigungJi, Jiear Bxrxsiir, - - 6 Fiiruiwtw. 

Kalagurb, - - - G Furnaco.s. 

RarngiuigUj - - - Rolling Mills. 

Ramnugger and along tho Kossiila, - 12 Furnaces. 

KossiJJa River, •* - ’ - Rolling Mills. 

The Kitclieree, - - - 4 Furnaces. 

The Dubka, ~ - - 2 Furnaces. 

The Boor Dechouroe, - - 4 Funnices, 

Dechource, - . - Rolling Mills, 

Loha Bhur Bhur, - « - 2 Furnaces. 

Tho Golah Huldwance, . - - C Furnaces. 

Uuldwanee, - . - - Roiling Mills, 


Total, 


- GO Furnaces. 

5 Bolling Milk 
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57. ^tesO^bilities .of die country oa.sfc of the golah have not 

yet been diearly oecortaiacd ; fuel and iron-stone are known to be 
abundant , 

58. During a part of the year the climate of the Bhabur has the le-* 
putation of being unhealthy ; whether it is more so than any other coun- 
try would be with dense forests, the result of heavy periodic rains and 
a hoi climate is doubtful ; even temperate climates are known to have 
been and are still unhealthy in some paits of the world under similar 
circumstances ; on the estahlishing of works however some caution would 
}k^ necessary in this respect 

59. Dechouroe, from its comparatively elevated position and conso • 
queiit healthiness, appears to be one of the best localities for commencing 
works ; the chief defect urged against this place is the limited quantity 
of water in the JRiver Bo<»r during a montli or two in the hot 
season. 

*50. In a former Report, dated November 14th, 1855, the question of 
watcT mijiply at Dechoun^e was discussed, and the possibility of having 
to use auxiliary stearn-pov/or was referred to. After the most careful 
enquiry on the ground from land cultivators, and from actual observation 
of ilio stream, it is believed that the stream at the head of the present 
gc»ol8 or water-<x)urst^s is never less than twenty feet per second in the driest 
time of tho year, and a little further up the river it is even as much 
m twenty-five to thirty cttbi<i feet per second. The river is chiefly sup- 
plied from springs, and the body of water* in tbe river varies at diileront 
piirts a<'*conhug to the retentive cliaracter of bed or otherwise. With 
such a supply of water vojy large works might be established by proper 
orraugemeuts. 

61. The constnictioii of re.servoirs has been suggested to mako up 
for any defieieucy of supply of water. JSeveial places exist, whore such 
reservoirs might be constructed of largo dimensions, where, if the ground 
was not sufficiently retentive, it might be puddled with clay. The 
construction of such reservoirs would require to form part of a well 
devised and carefully considered plan to be of any use. They would add 
^)ut slightly to any continued power that might bo required, such as 
for blast furnaces, but by .being allowed to accumulate by night, 
the water would be available i'or driving rolling mills, lift and tilt 
hami^rs, and such other machinery as need only be worked by 
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$2. A great deal may also lie done with a small quantity of water, 
^ bringing it down iipoji wheels by j^eans of high stand pipes-^thuB : 



With wheels constructed on this principle a very great amount of pf>wer 
is obtainable when tlierc is only a snuill su]>ply of water, and the high 
velocity which they aciiuirc renders them peculiarly well a<hipted for 
driving rolling mills. This kind of wheel differs from the turbine, and 
suggested itself to me diuing the progress of the works. 

63. A small experimental whooi on this principle was erected for 
driving the fan blast to the smith's forga and little cupola erected for 
melting brass. It performed seventeen revolutions per minute, with a 
small supply of water, and though rudely and roughly put togathfir fully 
exemplified the principle. Steam-engines have been made upon a similar 
principle in Kngland for several years and have been highly approved. 
The above plan for a water wheel has, I have Ixion informed, Injcn recent- 
ly patented in England. 

64. Assuming however that the water is as low as ten cubic feet per 
second, still a very great deal may bo done with it, and that the river 
is quite dry every seven years as stated by Mr. Ex-Commissionor Batten, 
even fhen it would not be ncce.s.sary to adopt stc^am as a motive j>owcr 
until stoam-onginea c:an l>o ma<lc on the spot ; the stoppage of stciim- 
engincs for repairs and reuevral of Iwilcrs would be quite equal to tlio 
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iMI^.|^ dispensed with the b^ter, lampiy 

IheL ^ C^<^,4iQly be useful as fuel ; wood is useful^ for y^iy io3^'' 
other purposes. It is true that the waste heat of the furnaces t^u . be 
mde,tSie.i(i^jf)Ut;t^^ complicated arrangement of the worka 

: <^65. ^JSli^^bjectious with regard to wate^ power would not arise if the 
works were Commenced on the banks of the Kosilla or Gola, where the 
quantity of tmter is unquestionable, and the furnace materials are quite 
abundatit .These lo^ties are said to be less heathy than Dechouroe* 
ibe wupeHoir^y oTihe latter place cannot however be so very great, and it 
would undoubtedljr^ be more prudent andt advisable to run the risk oi 
having to stipend the works for one or two months in the year than 
to incur tlie Oijitensei risk and delay of importing and erecting expensive 
steam machinery. 

66. Under any circumstances it would bo most desirable to have 
branch works a little way into the interior of the hills, the Agar District 
near Barngurh, being the nearest to the plains, and well supplied with 
iron-ore, wood and water power, would be the best. Such branch works 
would always be available, in tho event of the works in the Bhabur having 
to Ikj suspended for a short tinxe, from any apprehension of iinhealthiness 
or short-coming of water ; they would also be valuable for removing the 
European workmen, wlio could reside there during short periods occa- 
sionally for change of air, being thus usefully employed instead of re- 
maining entirely idle. 

67. In the establishment of new works of this kind, their success 
.will depend ratlier upon the excellence and completeness of the arrange- 
ment made amongst the Native labourers, (on whom will fall the great 
bulk of the ^rk) and in the selection of European workmen than 
upon atoy short-coming of suitable materials or want of facilitiea Very 
.few countries posseiw so many local advantages of eveiy kind- and in 
such superabundance, to reject any one of which would show a want of 
judgment There are doubtless some risb to be run in the commence- 
ment, and some errors will be committed, any thing like a failure however 
df tfao'works as a commercial speculation will most certainly be the result , 
of mismanagement or misapplication of capital, from an erroneous con-- 
ception of the proper mode of carrjing out the w orks. 

6a , ^ biding of the furnaces and other works will be found te 
bo iSio Iwt 4itecuU part of the whole enterprize. When <me or two 
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caoes are fairly in operation, it will .‘then entirely depend upon the 
energy displayed in extending the work% and the amount of capital 
forthcoming to carry them out, to the extent that the requirements of the 
country demand. 

Wm. SOWERBY, Asso. /««#., 0. K 

Engmeer in charge of the Wm'he, 

Ntneb Tai., ) 

April mh, 1856. J 


ABSTRACT OF EXPENDITURE ON ACCOUNT OF THE 
WORKS AT DECHOUREE. 



Ra 

Aa 

P. 

Building of furnace and water-wheel. 

- 5,854 

6 

2 

Making fire-bricks, - . ^ . 

- 419 

13 

3 

Making red bricks, . • • . 

22 

12 

11 

Calcining ore, - - - - 

12 

J3 

10 

Linie, 

- 732 

3 

8 

Materials, brass, tar, hemp, &c., - 

> 808 

4 

9 

Building workmens^ house and tool house. 

- 198 

7 

3 

Charcoal making, - - . • 

- 808 

10 

7 

Making roads, - - - • - 

- 202 

7 

11 

Tram-way, - - - * - - « 

- 330 

r> 

u 

Making bund and repaiiing water-course, 

- 254 

11 

4 

Sundries, ------ 

• 833 

14 

0 


Total Rupees, - 10,478 14 8 


Note. The whole of the works havo cost at least 25 per coni more 
than they should have done for want of good tools, good workmen and 
previous preparations. 

W. SOWERBY, 

Engineer in charge of the Works. 

A plan of the furnace and machinery accompanies this Report. 

Also— 

A spedmen of keetii. 

A pig of iron cast after the first experiment. 

A lump of iron oat of the furnace after the second experiment. 

P 



